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Simplicity 


adaptation to its pur- 
That is 


feature of a really great design. 


er 


pose. the cardinal 


Anybody with a comprehension of 
little 
familiarity with the drawing board 


can lay out a system of cams and 


mechanical motions and a 


levers to do almost anything that 


can be done with machinery. 


But it took a genius to invent the 
slide valve, which with one simple 
casting performs all the functions 
connected with the admission, expan- 
sion, release and compression of 


steam in an engine cylinder. 


The simple thing would seem to be 
the most natural and the easiest to 
arrive at, but, like the man who had 
not time to be brief, too many 
designers find the long way around 


the easiest and have not the time and 


ingenuity to reduce the problem to 


its lowest terms. 


Analyze some of the things around 
the power plant and see how in their 
design and construction, and espe- 
cially in their grouping for a common 
purpose, complexity might have been 
avoided and a straighter path fol- 
lowed to the desired end. 


In immaterial things also simplic- 
ity has a large effect. The man who 
can show the boss in a simple, easily 
comprehensible way what he _ has 
done, what he could do if he were 
given the means, will get things over, 
where another man who had perhaps 
done more or who had a better idea 
would fail because he could not make 
his presentation of it simple enough 


to catch and hold 


theattention of the GZ 
one in authority. - /aw) 
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Remodeled Powdered Coal Furnace 
Doubles Boiler Capacit 


at Fordson Plant 





Y ARRANGING side water walls, water 

screen at bottom of furnace and radiant 
superheaters into independent circulating sys- 
tems delivering steam into the main header 
and introducing secondary air preheated to a 
maximum temperature of 500 deg. F., opera- 
tion at over 600 per cent of rating was made 
possible as compared to an average of 250 to 
300 per cent in the former installation, 











S ORIGINALLY laid out in 1919 the Fordson 
(formerly River Rouge) power plant of the 

Ford Motor Company was designed for a gen- 
erating capacity of 65,000 kw., of which 25,000 kw. 
comprised the initial installation. Before additions 


could be made, the ultimate capacity was raised to 
100,000 kw., and later the unprecedented growth of 
Ford plants within a service radius of the station and 
the electrification of the Detroit, Toledo & Ironton Rail- 
road, so altered requirements that a greatly enlarged 
power program was essential. The power-plant build- 
ing had been completed, according to the original plans, 
for four generating units and eight boilers, each of the 
latter to contain 26,470 sq.ft. of heating surface. 
Additions to the building would have called for 
expensive complications which did not seem desirable, 
so by careful planning it was found that eight gen- 
erating units of much greater capacity could be placed 
in the liberal space originally allotted to four. Rated 
on a conservative basis of 30,000 kw. for each machine, 
the new plan provided a total generating capacity of 
240,000 kw. Two of these turbo-generators' are now 
in operation, the third will be ready shortly and the 


These machines, which are of Ford manufacture, were described 
in Power of Jan. 20, 1925. 














Fig. 1—Shows arch protection guarding lower boiler drums and upper part of side wall surface 
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others will come along as needed. 

In the boiler room the eight units 
for which space had been provided, 
were in place. Besides the gener- 
ating units there were three 40,000- 
cu.ft. turbo-blowers and other uses 
for steam, so it was evident that the 
boiler capacity in some way must be 
increased. Even though these boii- 
ers had been designed for continuous 2] 
running at 250 to 300 per cent of — 
nominal rating when burning simul- 
taneously blast-furnace gas and pow- 
dered coal, the aggregate capacity 
practically must be doubled to meet (| 
the ultimate demand for steam. With [) 2 a oe | 
no space for additional units this 
could be done only by increasing the 
fuel-burning capacity and operating 
at higher ratings. Fortunately, there 
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hour, and to permit operation up to 
660 per cent of rating, water cooling 
for the side walls and a water screen Ty 
across the bottom of the furnace 
were provided. Forced- and induced- 
draft and primary air fans of ade- 1 
quate size, plate-type air preheaters = 
and an elaborate system of control 
were added features to the furnace 
rebuilding program. The work on 
one furnace has been completed re- ae 
cently, and the installation is being \ = 
given a thorough trial before the : Ht 
; ; : El. 1536 
remodeling of the other seven is my % 
undertaken. Up to the time of this 
writing, the unit had been running 
continuously for three weeks, 24 
hours a day, at 500 per cent rating, 
based on the original rating of the 
boiler. 

An unusual feature is the arrange- 
ment of the side-wall cooling surface 
and the water screen at the bottom 
of the furnace into complete circu- 
lating systems independent of the 
boiler proper, in which steam is gen- 
erated, passed through radiant 
superheaters behind the side-wail 
tubes and delivered into the main 
steam header under the same condi- 
tions, 225 lb. gage pressure and 200 
deg. F. superheat, as the steam from 
the boiler. Reference to the sectional 
elevation, Fig. 2, will show the gener- 
al arrangement, designed by the Com- 
bustion Engineering Corporation. 

On each side wall the cooling sur 
face consists of thirty-eight 4-in. eee 
tubes arranged vertically and having Fig. 


; El. 196’- 

was space to widen the furnaces and as Mes mr enerie 
make them somewhat deeper, thus ~ oS Cc 
tg . pean 1] > oa 
giving greater furnace volume. | = | + 3 = 
On the first furnace to be remod- | 7 £ Ss C 
. . a r 2 Tee ts 
eled, the number of powdered-coal rN = ] & = 
burners was increased from six to | + ) & . = 
: thee = = ‘= 2 
twelve on each side, giving a coal- F Uf x = 
burning capacity of 72,000 lb. per BS << 
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an exposed length in the furnace of approximately 22 
ft. Thirty of these tubes, forming the center bank, are 
spaced on 8-in. centers. They have steel fins 2 in. wide, 
welded to either side of the tubes for a length of 
approximately 5 ft. up from the bottom (see Fig. 5). 
Directly behind the upper and unfinned portion of the 
tubes is an open space 6 in. ed by 15 ft. high and 
20 ft. long, into which is fitted a radiant-type super- 
heater, of Superheater coneees design, to take the 
steam from the wall surface on the same side and 
deliver it to the main steam header. This is shown 
in Figs. 1 and 2 

The remaining eight side-wall tubes, four on either 
end, are spaced on 7-in. centers and have continuous 
fins the full length of the exposed surface in the fur- 
nace. In each side water wall there is 777 sq.ft. of 
effective surface. At their upper ends the tubes bend 
outward through the furnace wall and terminate in a 
drum of 54 in. diameter and approximately 20 ft. long. 
The lower ends of the tubes turn into a side-wall header 
connected at each end with 8-in. downcomers leading 
into nozzles at the underside of the 54-in. drum. The 
arrangement is shown in Fig. 3. 

In the location shown in Fig. 2 the radiant super- 
heater is protected from excessive temperature by the 
side-wall surface, and at the same time, owing to the 
omission of the fins on the side-wall tubes at this point, 
may absorb the radiant heat from the fire. The convec- 
tion superheaters in the first bank of boiler tubes on 
either side were retained, and the radiant superheaters 
installed in addition, as it would have been impossible 
to add sufficient convection surface to take care of the 
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Fig. 3—Transverse section through furnace 


increased output of steam without undue pressure drop. 
The radiant superheater elements were placed in posi- 
tion and may be removed through the 4-in. spaces 
between the side-wall tubes. 

These radiant superheaters, one on either side, are 
designed to add at least 200 deg. of superheat to the 
steam when the side-wall surface and the water screen 
are generating 100,000 Ib. of steam per hour. The 
superheater elements are of the single-loop type and 
made of 1{-in., O.D. |-in. thick cold-drawn seamless 
steel tubing. The various elements are held in place 


by four horizontal rows of special high heat-resisting 
supports held in place by bolts from the structural steel. 
The supports are designed to allow free contraction and 
expansion of the elements. 

The water screen consists of thirty-one 4-in. tubes 
spaced on ‘14-in. centers. On their straight portion 
these tubes have a fin {x3 in. welded to the underside. 
The lower ends of these tubes connect into a 30-in. 
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Fiy. 4—Piping connections between drum and headers 


diameter drum beneath the ashpit structure. As shown 

Fig. 2, these screen tubes leave the drum at either 
side of the vertical center line, pass one another directly 
above the apex of the center ashpit structure and lead 
into headers at the front walls of the furnace. On their 
respective sides the headers are piped to the 54-in. 
drums previously mentioned. From the larger upper 
drum water is supplied to the lower drum by the down- 
comers shown in Fig. 4. The circulation is up through 
the tubes of the water screen to the headers at the 
sides and then back to the 54-in. drums, which in reality 
are the steam drums for all water surface in the 
furnace. 

It will be seen that the drums on either side of 
the furnace receive and supply feed water to both side- 
wall and water-screen tubes. The steam generated 
these heating surfaces is returned to the drums, passed 
to the radiant-type superheaters and from the super- 
heaters delivered to the main steam header. The units 
mentioned are entirely separate from the boiler proper 
and contain 2,230 sq.ft. of steam-making surface which 
is divided into 1,554 sq.ft. for the two side water walls 
and 676 sq.ft. for the water screen. 

In addition to the water-cooling surface previously 
mentioned, it was considered desirable to protect the 
arches guarding the lower boiler drums. In front of 
each of the two arches are thirty-four 3/-in. tubes 
spaced on 7}-in. centers, which connect into a header 
at their lower ends and into the lower boiler drum 
at their upper ends. Loose-fit tubes continue through 
the drum into the last row of tubes in the center bank, 
so that the circulation is positively directed toward the 
upper boiler drums. The headers are supplied with 
water from the lower boiler drums through four 4-in. 
tubes at both ends of the drums. In the two arch 
screens there are 750 sq.ft. of heating surface, this 
being distinct, however, from the other cooling surface, 
as it is connected directly into the boiler circulation. 
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Air for combustion is supplied by two motor-driven 
Sturtevant forced-draft fans supplying a common duct 
discharging into the air preheater on either side. Each 
fan handles approximately 60,000 cu.ft. of air per 
minute at a static pressure of 4 in. and 80 deg. F. 
when the boiler is operating at its maximum rating. 
The fans are driven by direct-current variable-speed 
motors rated at 75 hp. each. 

Air preheaters are of the plate type, each containing 
1830 elements and having a total effective heating sur- 
face of 37,440 sq.ft. They are inclosed in a heavy 
casing outside of which is 3 in. of insulation covered 
by light-gage panel plates. 

In the preheaters the air is raised in temperature to 
a maximum of 519 deg. F. and through long ducts is 
conveyed to spring-balanced doors at the entrances 
to the front wall ducts in the boiler setting and admit- 
ted to the furnace through openings in the front walls. 
Owing to the great height of the furnace it is obvious 
that when admitting air to the hollow-wall ducts the 
tendency would be for more air to come in at the bot- 
tom than at the upper openings, owing to the chimney 
action within the furnace creating a stronger draft at 
the lower levels. To maintain a substantially equal 
distribution of air to the different ducts and to main- 
tain this equality at different ratings, the spring- 
balanced dampers were used. 

Two primary air fans have been provided, one on 
either side of the boiler and on the floor just above the 
top of the furnace. 

At each side of the boiler there are six feeders, each 
driven by an individual motor. The feeder screw is 
specially designed to handle approximately 6,000 Ib. or 
coal an hour, making a total of 72,000 lb. of coal that 
may be fed to the furnace. The feeder discharges into 
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this a specially designed damper box has been provided 
at the intake of the fan, which has one side open to 
permit drawing in air at room temperature. Through 
an ingenious arrangement at the side of this box there 
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Fig. 6—Boiler control board 


is connected to the damper shaft a thermostat control 
with a spring balance. The thermos:at functions by 
means of a thermocouple placed in the fan discharge 
duct. Having a fixed temperature range, the thermo- 
couple regulates the amount of cool air drawn into the 




















Fig. 5—Looking toward the front wall 


Note fins extend up 5 ft. between side-wall tubes 


a 7-in. pipe, which in turn, supplies, through a coal 
divider, two burners, there being twelve burners at 
each furnace front. 

Air is supplied to the feeders at a temperature of 200 
deg. F. The fan inlet is connected to the preheated 
air duct leading from the preheater discharge to the 
secondary furnace air inlets. As at maximum rating 
the temperature of the preheated air may be as high as 
519 deg. F., it was necessary to lower the tempera- 
ture of this air before it entered the feeders. To do 





Fig. 7—Water-cooled arch and upper part of 
side-wall surface 


fan and keeps the temperature at approximately 200 
deg. F. 

To overcome the drop through the air preheaters 
and the boiler, two motor-driven induced-draft fans 
have been mounted above the boiler at the same level 
as the forced-draft fans. In operation it is desired 
to obtain a draft of —0.1 in. in the furnace and the 
drop through the entire installation up to the inlet of 
the fan, at maximum load, will approach 6 in. of water. 

In the furnace an interesting feature is the provision 
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of two 14-in. specially constructed cast-iron screw con- 
veyors for removal of ash whenever sufficient collects 
in the hopper at the bottom of the furnace to warrant 
removal. The conveyors operate at 25 r.p.m. and are 
driven by 15-hp. motors. 

Automatic boiler control is provided oy a Bailey sys- 
tem. On the size of chis boiler unit, 
equipped with two air preheaters, two forced-draft fans 
and two induced-draft 
necessary. 


account of 


fans, three control drives were 
One is used to control the fuel only through 
two banks of rheostats located back of the boiler panel 
board. The other two control drives are installed 
adjacent to the induced-draft fans at the outlet of each 
preheater. Each of these operate one induced- and 
one forced-draft fan motor rheostat, as well as the 
corresponding uptake and inlet dampers. 


Lubricating Hy draulie Turbines 
By M. B. THURSTON 


IVEN a first-class hydraulic turbine of conservative 
design and construction the purchaser has a right 
to expect about twenty years of good performance from 
it with good care and servicing for essential main- 
tenance. Now those few simple words “good care” and 
“maintenance” can still further be condensed into one 
word that may ring more familiarly to our ears. That 
word is lubrication. Without the science and art of 
lubrication, for that is what lubrication is rapidly 
becoming, the most carefully built machines will in time 
burn themselves up. Again, the entire art and science 
of lubrication is based on keeping a film of oil or grease 
between rubbing surfaces. That much stated and gen- 
erally agreed to, the best results will be attained by the 
use of oils and greases best suited to the individual job. 
The amount of oil used around a water-power plant 
is not so great that price should dictate the brand. The 
cost of a single shutdown because of a burned-out bear- 
ing is so much greater than any imagined yearly sav- 
ing in dollars and cents, that four-wheel brakes should 
be put on any purchasing agent who dickers over a 
difference in price when the higher-priced oil is a bet- 
ter article. After a good experience is had with a cer- 
tain brand, an effort should be made to stick to that 
brand and keep smooth oil salesmen out of range, all 
other things being equal. 


USING ONE KIND OF OIL FOR ALL PURPOSES 

In water-power plants there is the tendency to use but 
one kind of oil for all purposes that oil should be used 
for. That means handling one oil, which is much sim- 
pler than keeping two or three kinds, including the 
chances of using a type unsuited for a given purpose 
und the worst result of mixing incompatible oils which 
may produce undesirable chemical changes in the mix- 
ture, depending on the brands. Due regard must be had 
for the climate concerned, for between Arizona and 
Quebec a wide range of temperature and general condi- 
tions will be found. 

As to the right kind of oil to start with, each plant 
will do well to follow the advice of the manufacturer 
who built the turbines. The manufacturer has had 
experience in this line; if not you probably would not 
buy from him. One frequently finds that the oil used 
for the governor oil-pressure system is used for all other 
oil requirements in the plant. 
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Unless some method of continuous filtering is used, 
the oil will require attention every 300 to 400 hours. 
If continuous filters are used, they should be in du- 
plicate so that one filter unit may be shut off and the 
cleaning done. As to the arrangement of piping and 
facilities for cleaning, flushing and oil renewal in gen- 
eral, each plant seems to be an individual case and not 
all have been planned with the servicing feature in 
mind. In one plant, I remember, adding too much new 
oil for makeup caused oil trouble. Later, an oil expert 
told me that as oil ages by use, its chemical composition 
changes somewhat and adding more than 10 to 15 pe: 
cent of new oil to the old, even if of the same brand 
and weight, may induce chemical reactions between the 
new and the old. 

For gate stems the best method of lubrication is th: 
hollow stem that carries a soft cup grease down to the 
lower bearing. The gate-stem tops may be fitted with 
individual grease-gun fittings or they may be connected 
all around so that a large-sized grease compressor can 
be used to lubricate the entire circle of gate-stem upper 
and lower bearings by simply opening a cock. It is 
worth noting that too heavy a grease will not flow at all 
in cold climates and all connections should be good for 
1,000 lb. pressure. The water supply that may come 
from mountain lakes or streams is frequently so cold 
that the grease solidifies in the long, small-diameter 
passages. Once the grease gets hard, it is difficult te 
soften it again. 


GREASE USED ON LIGNUM-VITAE BEARINGS 


On lignum-vitze main bearings oil is not used for 
lubrication, but instead a fairly heavy grease has often 
been employed on small and medium-sized turbine units 
with very good results. Care must be taken to avoid 
sand getting into the bearing where the turbines are 
of the open-flume design. This has been prevented by 
the use of a large cast-iron collar on the shaft just above 
the bearing and covering its whole top end, so that 
when the shaft revolves the water is thrown off. For 
open-flume turbines, grease-lubricated babbitt bearings 
have not given good results except where the water is 
exceptionally clean. It is hard to keep the fine sand 
out, and as soon as any quantity gets in, the babbitt is 
so scored that the shaft wabbles and the runner is 
rubbing on the clearances. 

For babbitt-lined oil bearings, such as are used out 
of water, a fairly light oil will give good results. Ii 
two small pointed gages are permanently mounted on 
the top of the bearing, a feeler gage can be inserted 
from time to time and a record kept of how the shaft is 
running. 

Usually, on very large units lignum-vitze bearings are 
lubricated with filtered water. Where the water is bad, 
it is good practice to seal the bearing and run a pipe 
to it from a grease compressor. Grease will emulsify 
and take a whitish color when it comes in contact with 
the water, but this does not seem to hurt its lubricating 
qualities. Lignum-vitz is a special wood and the 
grease that is packed around it at least keeps it in a 
stable condition. In a general way, from my experience, 
lignum-vite bearings always leave something to be 
desired. They wear away quickly where the water is 
sandy or silty, and from a mere mechanical point of 
view for any kind of machinery, water lubrication is 
a doubtful quantity. I much prefer grease; the bearings 
last twice as long. 
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High-Speed Elevators 


Operated by 
Signal Control 


By F. A. ANNETT* 





On elevators operating at car speeds 
of 800 feet per minute the operators 
push buttons corresponding to the floors 
called by the passengers and the rest of 
the control of the equipment is auto- 
matic. even to the opening of the power- 
operated gates and doors. 


Fig, 





ODERN skyscraper buildings were made eco- 

nomically possible by the development of high- 

speed electric elevators to meet the needs of 
vertical transportation. How important elevator serv- 
ice has become is shown by the fact that about as many 
passengers are carried on the elevators of New York 
City as on the combined horizontal transit facilities. As 
the heights of buildings have increased, the speed of 
elevators has increased until such equipments are op- 
erating in a number of buildings at 800 ft. per min. So 
far as comfort to the passengers is concerned, there is 
no limit to the speed at which elevators can operate. 
Experimentally, they have been operated up to 1,100 ft. 
per min. without any discomfort to those riding. 

SPEED SELECTED Is Not INFLUENCED BY SAFETY 

Since elevators are by far the safest means of trans- 
portation, safety does not influence the speed at which 
they may be operated. The distance between stops is 
one of the deciding factors in the choice of elevator 
speed for a given building. For example, at a rate of 
acceleration and retardation of 2 ft. per sec. per sec. a 
300-ft. per min. elevator will travel a distance of 10 ft. 
between stops as quickly as a 600-ft. per min. machine. 
Even when the rate of acceleration is 6 ft. per sec. per 
sec., the advantage in favor of the 600-ft. elevator is 
only about one-quarter of a second. Therefore, it is evi- 
dent that if an elevator is to be used in local service that 
requires stopping at every floor, such as in a depart- 
ment store, there would be nothing gained by installing 
a 600-ft. machine, since the 300-ft. machine would make 
about the same car miles, and be much more easily 
handled. With short distances between stops the high- 
speed machine does not have time to get up to full speed 
before it is stopped, so that its ability to run at high 
speed does not give it any advantage. 

As the distance between stops increases, the advan- 
tage in favor of the high-speed machine increases, 
particularly at high rates of acceleration and retarda- 
tion. When starting and stopping at the rate of 6 ft. 
per sec. per sec., the 600-ft. elevator will travel a dis- 
tance between stops of 30 ft. in about 4.5 sec., while the 
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1—Micro-leveling direct-traction elevator machine 


5300-ft. elevator will require about 6.75 sec. when started 
and stopped at the same rate as the high-speed machine. 

Experiments have shown that passengers in an ele- 
vator can be accelerated at one-third gravity, or about 
10 ft. per sec. per sec., without serious discomfort, 
provided there are no abrupt changes in acceleration 
or retardation. Elevators are in regular passenger 
service that reach a speed of 800 ft. per min. in 3 sec. 
from a standstill and are doing it so smoothly that one 
would hardly know that the car was being accelerated. 
As has already been pointed out, such elevators, how- 


ever, are suited only to express service in high 
buildings. 
AUTOMATIC STOPPING NECESSARY AT HIGH SPEED 


When elevators are operated above 600 ft. per min., 
they become exceedingly difficult for the operator to 
handle and make accurate landings. Even at 600 ft. 
per min. and below, it has been found that, due to the 
operator’s inching the car to bring it level with the land- 
ing, the unnecessary starts and stops ordinarily exceed 
the normal by 50 per cent. Therefore to take full ad- 
vantage of the high-speed elevator automatic stopping 
became almost imperative, and it is to handle such 
service that the signal-control system built by the Otis 
Elevator Co. has been developed. In this system the 
operator only starts the car, after which it accelerates 
to full speed and goes to the first floor for which it has 
been signaled and stops level with the floor. The car 
gate and doors also open automatically as the car is 
coming level with the floor, so that when the car stops 
the doors and gate are open. This is accomplished in 
such a manner that there is no danger to the passengers. 

A car operator’s control board is shown in Fig. 3. As 
the passengers come on the car and call out the floor 
they wish to get out at, the operator pushes a button 
corresponding to this floor. These buttons are shown 
at the top of the control board. Below these buttons 
is an operating lever L, similar to the ordinary car- 
control-switch lever. This lever has four positions—off, 
open, close and start. The open and close position of 
the lever are for the control of the gates and doors. 


The start position initiates the starting of the car, 
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Fig. 2 (Left) Comople te installation of a micro-leveling 


direct-traction elevator equipment, controlled 
by signal-control system 


Fig. 3 (Above, left) —Car operating control panel 
complete 


The push buttons at the top correspond to the different floors. 
\s the passengers get on the car and call their floors the opera- 


pushes buttons accordingly and the control is set to stop the 
automatically at these floors. The landing floor doors and 
gate are power operated. When the operator throws lever IL 
the start position, the doors and gates close, after which the 
starts and goes to and stops at the first floor, for which the 


control has been set by previously pushing a button, and the 
doors and gates open, all of these operations being done auto- 
matically. 


Fig. 4 (Above, right)—Floor selector on which all sig- 


nals for stopping the car at the different 
floors are registered 


This selector switch is shown at FE in Fig. 2, and is driven 





back 














au steel tape connected to the car. This tape runs from the 
over the sheave S down around the tension sheave B and 
to the car. 
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after which the lever can be allowed to come to the off 
position. When the operator starts the car, the operat- 
ing lever is moved to the start position and the landing 
doors and car gate close, after which the car starts 
automatically and the operator has no further action to 
take until the car stops at the first floor for which a 
button has been pushed. This button may be in the car 
or at the floor landings. After the passengers have got 
off or on the car, the operator again pushes the control 
lever to the start position, when the hatchway doors 
and car gate close, the car starts and goes to the next 
floor for which it has been signaled. 

Until the car gate is closed and the landing doors are 
closed and locked, they are under the control of the 
operator. For example, if the control lever was in the 
start position and the doors were partly closed, then 
for some reason it was desired to open them, the oper- 








Peg om 


rive. 





j ae yf; if 




















Fig. 5—Wiring to three selector switches in the 
Standard Oil Building, New York City 


ator can move the lever to the open position, on the 
right, Fig. 3, and the doors and gate will reverse and 
move to the open position. It is the closing of the car 
gate and landing doors and the locking of the latter 
that completes the control circuit to start the machine. 

On each floor there are two buttons, one for up and 
the other for down direction. There are also provided 
on each floor an up and a down signal lamp over the 
landing door of each elevator. Waiting passengers on 
a floor push either the up or the down button as they 
would on the ordinary type of elevator, but instead of 
signaling the operator to stop at the floor, the controller 
is set to stop the car automatically at the floor for which 
the button has been pressed. The first elevator ap- 
proaching within 30 ft. of the floor, in the direction 
indicated by the signal will light the signal light and 
stop at the floor and the landing doors and car gate 
open, all of which is done automatically. When the doors 
and gate are again released by the operator, the car 
starts automatically and answers the next signal reg- 
istered in the control system either by a waiting pas- 
senger or by the operator in the car. In all these op- 
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erations the only functions performed by the operator 
are pushing buttons corresponding to the floors called 
by the passengers in the car and operating the lever that 
closes the doors and gates and starts the car. 

In the car there is only one set of buttons for both 
the up and the down directions. On the up direction, 
as the buttons for the different floors are pushed, they 
remain in the closed position until the car reaches the 
slow down at the top landing. As the car is slowed 
down and stopped at the top landing, all buttons are 
released and the control placed in position for down 
motion. 

Just above the operating lever there are three small 
switches—safety switch A, slow-speed B and non-stop 
C. Moving the safety-switch button down, opens the 
potential switch on the control board, cuts off the power 
trom the machine and applies a strong dynamic brake 
to slow the machine down, after which a mechanical 
brake is applied to stop the machine. This gives a 
positive stop by a separate means from the ordinary 
car switch stop. 

Pushing the slow-speed switch B to the down posi- 
tion cuts out part of the acceleration magnets on the 
control, so that the elevator cannot come up to full speed. 
This button is used when it is desired to operate the 
car at reduced speed. 

If the car is full and the operator cannot take on any 
more passengers, pushing the non-stop button to the 
down position will bypass the floor signals and the car 
cannot be stopped by a waiting passenger pushing a 
floor-signal button. The floor signals, however, are 
simply switched to the next car following and are not 
removed from the control system. When a waiting 
passenger pushes a signal button on a floor, a car must 
come to this floor and stop before the signal is removed 
from the control system. 


OTHER SWITCHES AND THEIR USES 


Below the operating lever are three more switches— 
micro, D, emergency cutout, /, and light, fF. The ma- 
chine may be operated at slow speed by throwing the 
micro switch, which allows the elevator to travel at 
slow micro speed, and in case of emergency, due to a 
failure of the main motor or controller, allows the car 
to go to the landing. The emergency button, which is 
normally inclosed, and cannot be pushed without break- 
ing a glass cover, is used to bypass the gate contacts, so 
that the car can be moved with the gates open in an 
emergency. The light switch is for the lights in the car, 

A reverse switch G is shown near the bottom of the 
control board. This is used chiefly when the car is be- 
ing worked on to reverse the motion without going to 
the terminal landings. For example, if the car was 
started from the bottom landing and run to some inter- 
mediate floor and then it was desired to return without 
completing the trip, the reverse switch could be used to 
set the control buttons for down motion. 

At the right bottom of the control board is a red light 
and lock H. These are for the motor-generator set 
used on what is known as the unit multi-voltage con- 
trol system. Putting the key in the lock and turning 
it in one direction starts the motor-generator set, and 
when it comes up to speed the red lamp lights, after 
which the key may be removed from the lock. Putting 
the key in the lock and turning it in the opposite direc- 
tion shuts the motor generator set down. 

A large part of the equipment on the operator’s con- 
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trol box is duplicated in the dispatcher’s control room. In 
this room are also indicated the position of each ele- 
vator, the direction in which it is going, the waiting-pas- 
senger signals indicated from the floor landing buttons 
and whether the cars are running on a non-stop sched- 
ule or answering to the floor calls. If the dispatcher 
finds that the cars are beginning to close up on one an- 
other, he may throw the non-stop switch on one and 
thereby allow this car to speed up and gain some head- 
way. If an operator switches to non-stop operation, 
this immediately shows on the dispatcher’s board, so 
that if he wishes to investigate the cause he may be 
at the landing to meet the car when it arrives. 


MiIcrko0-LEVELING SIGNAL-CONTROL MACHINE 


Fig. 2 shows a micro-leveling signal-contro] machine. 
The chief difference between this and the standard 
micro-leveling machine with hand control is the addi- 
tion of the signal-control equipment, one of the chief 
parts of which is the floor selector, shown at FE, Fig. 2, 
and in Fig. 4. <A steel tape runs from the top of the 
car over a sheave S, Fig. 2, down around a tension 
sheave B at the bottom of the hoistway and to the bot- 
tom of the car. This tape forms a positive drive for 
the selector. On the opposite end of the shaft from 
sheave S is a sprocket wheel which connects through a 
chain to another sprocket wheel on the driving shaft of 
the selector. In this way any movement of the car is 
transmitted to the selector and the relation between 
the two is not affected by any stretch or slipping of 
the hoist cables. The sprocket wheel W on the selector 
Fig. 4, is geared to the vertical screw shaft S, which 
carries the selector switch R. The retardation switches 
for the floors are operated by two vertical shafts V, hav- 
ing a number of U-clamps attached to them, one for 
each floor. The vertical shafts are connected by bell 
cranks and a rod at the bottom, and each is mechanically 
connected to a contactor C at the top end. 

When a button is pushed in the car or at one of the 
floor landings, one group of contacts, such as G, Fig. 4, 
is made alive, and when the selector switch R has moved 
onto this group of contacts, the slow-down circuit is 
completed and coil S on the selector is de-energized and 
releases a pawl that catches under a U-clamp, cor- 
responding to the floor at which the elevator car is to 
stop. Further movement of the selector switch carries 
the rods V up or down, opens the contactor C and com- 
pletes the process of cutting power out of the main ma- 
chine. This brings the car within the micro-zone at 
the floor and the micro machine brings the ear level 
with the floor when the doors and gates open auto- 
matically. When the doors and gates are again closed 
by the operator, coil S is energized on the selector and 
pulls the pawl away from the floor limits and these come 
to their normal position, allowing contacts C to close 
und the car to start and go to the next floor that has 
been signaled. 


AUTOMATIC CONTROL EQUIPMENT ASSURES 
SAFE AND EFFICIENT SERVICE 


From what has been said regarding this equipment, 
it is evident that the operation works for more efficient 
and safe elevator service. The control of the car being 
taken out of the operator’s hands and made automatic, 
no opportunity is left for losing time in running by the 
floors where passengers want to get off or on and hav- 
ing to return. It also cuts out the lost time due to false 
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stops. Since the doors and gates are power operated 
and open automatically, when the car is being brought 
level with the floor, no time is lost waiting for the 
operator to make up his mind what to do. Closing of 
the doors by power, cuts down the time in this opera- 
tion, and as the elevator control is interlocked with the 
doors and gate, it will start the instant the doors and 
gate close and the doors lock, but cannot be started be- 
fore it is safe to move the car. This prevents acci- 
dents at landings, and over 80 per cent of accidents 
occurring on elevators happen at landings where the 
doors are not equipped with interlocks. 

Two of the noted installations of these signal-control 
equipments are in the tower of the Standard Oil Com- 
pany’s building and in the New York Telephone Com- 
pany’s building, New York City. To date 342 such ele- 
vators have been installed or are on order. In the 
Standard Oil installation group multi-voltage control is 
used on all signal-control elevators. With group multi- 
voltage control, a motor-generator set is used to supply 
60-, 120-, 180- and 240-volt power to a starting bus. 
When the elevator motor is first started, it is connected 
to the 60-volt bus, and as it accelerates it is successively 
connected to the 120-, 180- and 240-volt buses, the lat- 
ter being across the line. In this particular installation 
the multi-voltage is supplied by an automatic substa- 
tion and in case of trouble on one motor-generator set 
another is switched in automatically and the machine in 
trouble shut down in the same way. 

In the New York Telephone building unit multi-volt- 
age control is used; that is, a motor-generator set is 
provided for each elevator motor. With this type of 
control the speed of the motor is controlled by con- 
trolling the field of the generator similar to the well- 
known Ward-Leonard adjustable-voltage control. 

In the two installations referred to, the leveling is 
accomplished by means of a separate motor through 
gearing, which reduces the speed and, therefore, pro- 
vides an accurate landing. A recent development has 
been one on which the main motor on slower-speed ele- 
vators, when using multi-voltage control, is used to do 
the leveling. This is slightly less accurate and requires 
more time than with an auxiliary motor, with unit 
multi-voltage control. 





When the mercury column of a thermometer becomes 
separated, it can generally be united by holding the 
thermometer in one hand and striking the wrist of that 
hand against the palm of the other. Another method 
is to cool the thermometer to the temperature of melting 
ice, in which case the mercury is drawn down into, or 
close to, the bulb, and the gas bubble separating the 
two parts of the column will escape to the surface of 
the mercury. Conduction of heat from a thermometer 
well to the fitting into which it is screwed, can be 
minimized, with moderate pressures, by using a fiber 
bushing between a half-inch pipe thread on the well 
and three-quarter-inch pipe thread on the fitting. 


— 





The engineer who has the least trouble with his plant 
is the one who thoroughly understands the construction 
end operation of the various units and then lays out a 
pian of action against any breakdowns that are likely 
to occur. He is never caught unprepared, and should 
anything happen he knows exactly what to do, where 
to look for the cause of the trouble and how to correct 
it in the shortest time. 
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Boiler Feed-Water Purification—IT 
Getting Rid of Impurities by 


Sedimentation and Coagulation 


Underlying Principles of Sedimentation— Types of Settling Basins —-Pointers on 


Design and Operation— How Preliminary Sedimentation Saves 


Money—Practical Tips on Coagulation 


BY SHEPPARD T. 


Consulting Chemical 


HE oldest known method of water purification 

is the removal of suspended solids by subsidence. 

Clarifying of muddy water by settling was prac- 
ticed to some extent by ancient nations, particularly 
the Chinese, many centuries before the dawn of the 
Christian Era. It has been employed extensively by 
all people down to the present time, since it is the least 
costly of all water-purification processes, whether the 
water is to be used for sanitary or for industrial 
purposes. 

The rate of deposition of a solid body in water de- 
pends upon its specific gravity, its shape and size, and 
upon the viscosity of the water. Other things being 
equal, the maximum removal of suspended solids in a 
specified time will result where the water is kept per- 
fectly still. In basins where the water remains abso- 
lutely quiet, there is not always a perfect gradation 
of clarification from the top to the bottom as might 
be expected. Very finely divided particles of matter 
may remain in suspension for weeks and are removed 
by subsidence only after they have coalesced. Spherical 
bodies settle more rapidly than those of any other shape 
and of the same weight and specific gravity. The 
velocities at which sand particles are precipitated in 
still water have been determined by a number of in- 
vestigators. Since the viscosity of water increases as 
the temperature decreases, the rate of settling will 
likewise decrease as the water temperature is reduced. 

Settling basins may be classified as of either the 
continuous or the intermittent type. The former is 
used generally where the demand for water is relatively 
steady and intermittent basins where the demand for 
water is uneven. Tanks operating intermittently are 
used to a great extent for the treatment of water at 
wayside railroad stations or at small stationary plants. 
They are operated on the fill and draw plan, and being 
arranged usually in pairs, one tank is in service sup- 
plying clarified water while the second one is_ be- 
ing filled. 

The usual method of operation is to admit water at 
the bottom and to remove the clarified water by means 
of a “swimming” pipe with the free end slightly below 
the water surface. Tanks of this kind may effect from 

*This is the second article of a series that will cover the whole 
field of boiler-water purification in the light of best modern prac- 


tice. The first article, “Natural Waters and Their Impurities,” 
appeared in the July 6 issue. 
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-Apparatus 
POWELL 
Engineer, Baltimore, Md, 
50 to 80 per cent removal of suspended solids. The 


efficiency depends upon the amount of settleable solids 
in the raw water, the coarseness of the material and 
the time of settling. 

As a rule, treatment of feed water in this way re- 
moves merely the gross suspended solids. With some 
water high in bicarbonates, a portion of the soluble 
salts may be reduced to monocarbonates due to the re- 
lease of the carbonic acid, in which case they will 
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more than 24 hours for settling 
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settle and be removed as suspended solids. 
content of may be 
manner, 


some waters 

The basin through which the water flows continu- 
ously may be either circular or rectangular. It is im- 
possible to design a basin in which all the suspended 
solids will be removed from the water during the pas- 
sage through it. A basin may be designed, however, 
to eliminate eddy currents, scouring velocities and 
other conditions which tend to prevent subsidence of 
the settleable materials. Each basin should be designed 
with consideration to the physical characteristics of the 
turbidity of the water to be treated. The velocity of 
flow through the basin should be maintained uniformly. 
This condition may be obtained more easily in rectangu- 
lar than in circular tanks. The inlet and outlet weirs 
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should not be restricted, since this will increase the 
velocity of the flowing liquid at the given section of the 
tank. When this condition exists, currents and eddies 
are set up which prevent the suspended solids from 
settling. 

The primary consideration in the design of a sub- 
sidence basin should be the period of detention per- 
missible for the removal of the settleable solids at 
the maximum rate of flow. This period will depend 
on the coarseness of the suspended matter, the degree 
of purification desired, and the relative cost of the 
apparatus in comparison with other methods of clarifi- 
cation. From four to twenty-four hours of subsidence 
may be employed. It is doubtful if periods of sub- 
sidence for feed-water treatment in excess of one day 
ure warranted unless the basin is to be used 


as a 
storage reservoir. It is customary to place baffles or 
settling walls at the inlet side of the basin and at a 
short distance ahead of the outflowing weir. These 


baffles should not be placed so near the outlet weir as 
to cause an increase in the velocity of the water in 
passing under them. The depth of the subsidence basin 
is not of great importance except where provision must 
be made to permit the building up of deep deposits be- 
tween cleanings. Sludge or mud should never be per- 
mitted to accumulate in basins to such a depth as to 
be picked up and carried along by the incoming water. 
No specified period for the removal of deposits may be 
designated since each case will be governed by local 
conditions. 

The value of sedimentation, either alone or as an 
adjunct to other boiler feed-water processes, is usually 
not recognized. The removal ot suspended solids in 
this way is, of course, not a complete process and 
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Fig. 2—Savings in cost of alum resulting from primary 
settling of raw water prior to coagulation 

Three-year averages of results obtained at the Westport filtration 


plant of the Consolidated Gas, Electric Light & 


Power Co., 
Baltimore, 


wherever employed should be followed, if possible, 
by a more efficient system. Considered in conjunction 
with filtration, softening and other water-rectification 
processes, it deserves attention. It is the less costly 
way of eliminating turbidity, and a large reduction in 
the cost of water purification chemical may be affected 
by plain sedimentation prior to coagulation or soften- 
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ing. The determining factors in favor of preliminary 
settling basins are: 

a. Reduction in the cost of coagulation and filtration, 
resulting from a lesser amount of chemical 
quired for coagulation. 

b. Better clarification in coagulation and secondary 
basin, thereby reducing the load on filters. 
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turpidity and temperature 


c. Increased length of runs between cleaning of filters 

With reduction in wash water. 

d. Less solids deposited in softeners. 

Reduced solids in evaporators where the equip- 
ment is supplied with water which receives no 
other treatment. 

Preliminary sedimentation as a step in boiler feed- 
water conditioning is economical under certain condi- 
tions. It is not possible to state in the abstract all 
places where this arrangement is an advisable one. 
Where surface water supplies are employed which con- 
tain at times large amounts of suspended solids, such 
as those on the Atlantic seaboard and in some sections 
the Middle West, this scheme has considerable merit. 
The ultimate decision as to the adoption of preliminary 
subsidence basins will rest upon the saving to be 
effected and the flexibility of operation considered in 
connection with the capital and operating cost of the 
equipment. 

Preliminary settling was inaugurated about eight 
years ago at the feed-water purification plant of the 
Consolidated Gas, Electric Light & Power Co., of Balti- 
more. Operating records since that time have demon- 
strated the wisdom of this feature in the design of 
the system. 
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The curves in Figs. 1 and 2 show the value of the 
primary basin in the reduction of suspended solids 
from the water and the saving in the cost of coagu- 
lant that would be necessary to insure efficient filtra- 
tion should the river water used at this plant be treated 
without preliminary sedimentation ahead of the coagu- 
lation tanks and filters. 

Natural subsidence will remove the relatively coarse 
suspended solids, but there is a definite limit to the 
length of the subsidence period beyond which it is not 
practical to go. Much finely divided material, such as 
clays and similar substances is frequently present in 
surface waters. These solids may remain suspended 
for a long time unless they coalesce and form larger 
aggregates, in which form they may be removed by 
settling or filtration. Coales- 
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other filter materials, the flocculated chemical is 
strained from the water and forms a gelatinous mat 
or cover on the surface of the filter medium. Owing 
to the sponge-like structure of the floc the water passes 
through it, but the suspended material is entrained 
and thus removed. 

From the viewpoint of the industrial users’ require- 
ments the employment of coagulants for clarification 
should be controlled carefully. Alum and other coagu- 
lating substances increase the permanent hardness of 
the water and may result also in materially increasing 
the corrosive properties of water that is treated with 
these substances. 

The amount of coagulant required to effect yood 
clarification varies with the nature and amounts of sus- 





cence does not occur to any 
marked degree in natural 
waters. 

The removal of these very 
fine suspensions may be 
effected by coagulation  in- 
duced by the addition of cer- 
tain chemicals to the water. 
The art of chemical clarifica- 
tion of muddy waters has been 
practiced for centuries and 
some chemicals used by the 
ancients for this purpose are 
employed in present-day 
water- purification practice. 
There are many chemicals 
that, when added to water, 
will cause coagulation,  al- 
though there are relatively 
few that have been used ex- 
tensively for this purpose. 

The most important coagu- 
lants are commercial alumi- 
num sulphate (filter alum) 

















and ferrous sulphate and lime. 
Recently, sodium aluminate, 
alumino-ferric and other 
forms of aluminum salts have 
been tried out with some su 
these soluble metallic salts are added to artificially pre- 
pared or natural alkaline waters, chemical reactions 
take place and gelatinous substances are formed. This 
phenomenon is termed coagulation or flocculation. 
When the floc or coagulum first forms, it is in a 
minute state of subdivision, but owing to the struc- 
ture and nature of the particles, they entrain and en- 
mesh other suspended solids in the water, thereby 
forming relatively larger bodies. Many writers have 
attempted to describe the structure of these coagula and 
have designated them “sponge-like,” “open mesh 
network,” “jelly-like.” etc. An exact description is dif- 
ficult, although in appearance and structure they closely 
resemble coarse sponges. The value of coagulants is 
due to the sponge-like property of the substance, since 
this structure gives large surface areas to which col- 
loidal or semi-colloidal particles of matter may adhere. 
The addition of coagulants to water serves two pur- 
poses—it accelerates the subsidence of suspended 
matter and permits high rates of filtration which could 
not otherwise be attained successfully. When water 
that has been coagulated, passes through sand and 
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Fig. 4—A typical Dorr Clarifier installation for the removal of 


suspended solids from feed water 


pended and the soluble solids contained in the water. 

No definite scale of amounts applicable to all waters 
is possible since many substances influence materially 
the coagulating power of water. The quantities of 
chemical required to bring about high removal of sus- 
pended solids not only change with different waters, 
but vary from time to time in the same water. Organic 
matter has a marked effect on coagulation. Some forms 
of organic substances assist coagulation and others 
hinder this action. 

Finely divided mineral matter, such as clays and 
similar substances, have a retarding effect. Water 
containing large amounts of these constituents requires 
relatively larger doses of chemicals than other supplies 
where the turbidity of the water much greater. 
Many waters in which silica and silicic acid occur as 
colloidal suspension are difficult to coagulate. Purifi- 
cation of water containing these constituents should 
be carefully controlled, since the presence of colloidal 
silicious compounds in feed water is conducive to for- 
mation of hard, dense scale. Certain organic acids, 
particularly tannic acid, prevent the precipitation of 
aluminum hydroxide, and the failure of aluminum sul- 
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phate to coagulate in many waters is due to the pres- 
ence of this acid. 

The removal of turbidity from water by coagulation 
and subsidence is influenced markedly by the tempera- 
ture of the water. The temperature effect of water in 
retarding the removal of turbidity from coagulated 
water is indicated in the curves in Fig. 3. 

Under normal operating conditions sufficient treat- 
ment of the water will result with doses of coagulant 
ranging from 0.5 grain to about 2 grains per gallon of 
water treated. It is usually not good practice to reduce 
the dose to less than ! grain, as insufficient floc to mat 
the filter will result from the use of a lesser amount. 

Coagulation is almost always carried out as a stage 
of purification preliminary to filtration. The efficient 























Fig. 5—Hardinge super-thickener and clarifier 


operation of the filtering system depends largely upon 
the effectiveness of coagulation and subsidence before 
the treated water passes to the filters. 

One of the prime requisites of good coagulation is 
that the water and chemical shall be intimately mixed 
and that the mixing period shall be sufficiently long 
to insure good — tloeculation. Recent experimental 
studies have demonstrated that thorough mixing of 
coagulants results in a material saving of the chemical 
that would otherwise be required without mixing. The 
duration of time for satisfactory mixing varies with 
different waters. As a general rule mixing periods of 
less than ten minutes will give poor results, while mix- 
ing for more than an hour will prove unnecessary. 

The primary object of coagulation and settling basins 
is to mix thoroughly the water and chemical in order 
that the chemical reaction may be completed, and there- 
after to permit the water to remain in the basin a 
suflicient length of time to deposit the majority of the 
coagulated matter. In order to accomplish these re- 
sults, a number of factors must be taken into consid- 
eration, since they influence the results materially. 

The Dorr clarifier unit is suitable for the treatment 
of water that is to be used for boiler-feed purposes. 


POWER 


Vol. 64, No. 2 


This apparatus consists primarily of a specially de- 
signed tank in which the suspended solids may be col- 
lected and concentrated at a central point and the 
sludge removed continuously or intermittently as 
desired. The incoming stream of liquid flows horizon- 
tally over the entire area of the tank and the clarified 
effluent is discharged at the opposite side. The bulk of 
the suspended solids settles to the bottom of the tank 
over which, by a combination of flowing and sweep- 
ing of mechanically operated rake arms, they are con- 
veyed to a central discharge chamber. 

These rakes are equipped with plows set at such an 
angle as to sweep the floor of the tank, collecting and 
partly de-watering the sludge as it is carried to the 
point of discharge. The solids are then removed from 
the sludge sump with a diaphragm sludge pump. The 
corners of the tank bottom have the same slope as the 
main floor and are swept with each revolution of the 
rakes, which have flexible extensions on two of the 
radial arms. These extensions sweep the solids de- 
posited in the corners so that no accumulations are per- 
mitted to take place. The speed of the revolution of 
the moving arms varies from one revolution in five min- 
utes to one revolution in thirty or forty minutes. The 
rate at which these arms travel is governed by the 
character of the material treated and also depends on 
the size of the unit. The clarifier tanks range in size 
from 6 to 200 ft. Fig. 4 shows # typical Dorr clarifier 
installation. Some of the advantages of this unit are: 
(1) Continuous operation, eliminating duplication of 
basins to allow service during cleaning periods; (2) 
mechanical handling of the sludge; (3) no reduction 
in tank volume; (4) shallow tanks reducing construc- 
tion cost due to less excavation and less concrete. 

The Hardinge super-thickener and clarifier, shown in 
Fig. 5, serves to remove suspended solids from the 
water continuously and at the same time to filter the 
liquid. The clarifier consists of a circular tank with a 
false bottom which drains to one side of the center. 
The filter bed rests upon the false bottom and the 
thickening apparatus is revolved by motor drive. The 
scraper, owing to its shape, removes the suspended 
solids that have settled on the sand by carrying them 
to the center compartment, from which they may be 
withdrawn as desired. 

This arrangement keeps the surface of the filtering 
medium from clogging by removing the suspended 
material and a portion of top layers of the filter bed 
continuously. The design necessitates, however, the 
renewal of the filtering material when the filter bed 
has been materially reduced in thickness. The appar- 
atus has been emploved for treatment of water that is 
to be used for boiler-feed purposes, and is a useful 
design, whether the water is to be treated merely by 
subsidence or when coagulation and softening are em- 
ployed. 

Coagulation and sedimentation, whether used alone 
or in conjunction with a preliminary settling basin, is 
an excellent and inexpensive means of removing the 
gross amount of suspended solids from the water. 
Such appliances are not to be considered as a com- 
plete water purification process. 

Chemical coagulants should be employed under the 
supervision of persons qualified to operate such systems. 
As has been indicated previously, overdosing with alum 
or other coagulants results in acid water and may cause 
serious operating difficulties. 
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Your Power-Plant Foremen’ 
They Are the Men Who Will Make 


or Ruin Your Organization 


F HUMAN nature were not what it is, or if it could 

be worked out on a scientific basis, there would be 

no difficulty in picking out the right man to pro- 
mote to foreman. But human nature is what it is and 
cannot be worked out on scientific lines, so that when 
it is necessary to promote someone from the ranks to a 
foremanship, you have got to use your very best judg- 
ment in picking out the proper man for the job, and 
that’s the rub. You may be a keen judge of men 
and know the different traits of the various ones in line 
for promotion; you may 
pick out and promote the 


soon have the men up in arms. Or he may be one of 
those fellows that no one can please; a man that dis- 
rupts his gang by having absolutely no confidence in 
the ability of anyone but himself. 

Tom may have another characteristic that you had 
never noticed before he was made a foreman; he may 
be too cowardly to tell the men what to do or how he 
wants a certain thing done. He may try to do every- 
thing himself rather than tell someone else to do it. 
In such a case the men wander around leaderless, and in 

a short time Tom breaks 











one who you think is best | 
adapted to the job in ques- | 
tion, and in a short time 


GOOD foreman 


find out that you have | 
made a mistake. 
Tom is the man you 


promoted. He was a good of leadership, can 
workman, prompt, careful 
and reliable; but the job 
is in an uproar and noth- 
ing goes right. The gang 
was all right with the for- 
mer foreman; there was 
never a kick. They did 
good work and were con- 
tented. It must be Tom. 


them. 
ization. 
largely in their hands. 





may 
loyal and efficient ‘workers out of loafers, 
dubs and crooks, but one that is cowardly or 
mean, or too much of a “good fellow.” or loud 
mouthed, or merely lacking in 
ruin 
men that ever worked in a power plant. 
your foremen as though your life depended upon 
They can make or mar your whole organ- 
Your future suecess or failure rests 
The author of this article 
has made many power-plant foremen and here 
gives you bits of homely wisdom gleaned from is oa 
a rich and varied experience with human nature. 


down from worry and 
| overwork or resigns or 
| asks to be put back in the 
| yang. 


not be able to make 


Or perhaps he wants to 
| be called a good fellow 
| and will not tell the men 
what to do for fear they 
will think he is not one 
ot the boys. Things go 
along in a more or less 
slipshod manner; the boys 
all like Tom because he 
i good fellow and 
doesn’t bother them; they 
do a certain amount of 


the qualities 
best gang of 


Pick 


the 











As I said before, Tom was 

a good workman, but in promoting him to a foreman’s 
job you made the biggest change in his life that had 
ever taken place. All his life he had worked under 
someone else, had been told what to do or what not to 
do, and had had no responsibility except the particular 
job his foreman assigned to him; but it is different now, 
he is responsible for several other men and several jobs, 
and he does not measure up to it. 

In making such a change in a man’s life, you can 
never tell what the reaction will be. Bigger pay and 
the responsibility of having other men under him may 
turn his head so that his own grandmother could not 
live with him, to say nothing of the gang getting along 
with him. He may not have any of the requisites of a 
leader, and may leave the gang to shift for itself, tak- 
ing all the credit for good work and blaming the men 
for his own mistakes. Having men under him, he 
may get them to pay his car fare, buy his tobacco and 
unch, or indulge in any 
petty grafts. 


one of a thousand other 
He may be so important and chesty and 
hink he is so much better than his former mates, that 
ie will not speak to them except in the most condescend- 
ing manner, or be so surly in his orders that he will 


"The writer, who is chief engineer of a 


V large station in the 
Withholds his name for personal reasons 


work to cover Tom and 
keep the job going after 
a fashion, but it is not long before things begin to run 
down at the heel. When something happens, it is hard 
to find out who is at fault. Tom is a good fellow and 
tries to cover the men, and for the same reason the men 
try to cover him. After looking into conditions, you 
discover how matters have been going. With proper 
treatment Tom and the gang may be brought to their 
senses, but it will be a hard job because the gang has 
been spoiled. 

The good will of the men is an asset to be cherished 
by all men in supervisory positions, but Tom should 
always remember he has yot to be a good fellow with 
the company as well. He is there for a definite pur- 
pose, and that purpose is to see that the men do what 
they are required to do, in the best and safest way 
possible. He can’t get those results unless he has the 
good will of the men, as well as complete control of 
them. No matter how efficient a force of men may 
be, they must be handled properly to keep them in good 
working condition. (A Rolls Royce needs brakes just 
as much as the lowly flivver.) 

It is good policy to have two or three men in line 
for every foreman’s position. Give them temporary 
authority over small jobs with a few men and see what 
their reaction is. You can find out a number of their 
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characteristics in this way. If they make good with 
these small jobs, try them out on bigger ones with more 
men. If they make good here you know that you are 
on the right track, and if they don’t make good no harm 
is done; try someone else. In this way you will be 
able to get a fairly accurate line on the younger men in 
your organization. 

The important thing is to get started right. In pick- 
ing out the men who are to be the foremen, too much 
care cannot be taken to make sure that you have the 
right man for each job. One man would be a hummer 
as a labor foreman, but would not fit as a foreman in 
the engine room. Another would shine as an engine- 
room foreman, but would be all at sea trying to run a 
yang of laborers in the yard. The foreman of a draft- 
ing room would not fit as a foreman of boiler-room 
repairs any more than the boiler-room man would fit as 
floor walker in a department store. 

So it goes all along the line. Pick the type of man 
for the kind of work he is best suited for, train him 
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He works while his men stand around with their 
hands in theiv pockets, not knowing what to do 


properly and thoroughly, and when the time comes to 
promote someone, you will know who is the most avail- 
able man, as well as the most capable. 

Much of the discord and trouble with the men is due 
to the foremen, and that comes right back to the men 
who made the foremen. I know a great many foremen 
who never have any trouble with their men, while others 
are always in hot water. These men may have some 
very fine points about them, but they lack some of the 
qualities that go to make a successful leader of men. 

Men who are hard workers sometimes make very poor 
foremen; they may be willing, conscientious, thorough, 
capable and good mechanics, but they may lack the one 
essential—leadership. The man of this type wants to 
do all the work himself. When there is an engine or 
turbine to overhaul, he works while his men stand 
around with their hands in their pockets, not knowing 
what to do. If there is more than one job going on 
at the same time, he gets interested in one job and 
forgets the men waiting for orders on the other jobs. 
This makes for high labor costs as well as a spoiled 
gang. When thinking about promoting a man of this 
type, go slow! I doubt very much whether one can 
acquire the ability to lead others by training or experi- 
ence. I have known men of this kind who have been 
foremen for over twenty years, and they are no better 
today than when first promoted. 
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“The wheel that squeaks the loudest is the first to 
yet the grease” may be true as far as a wheel is con- 
cerned, but I don’t believe it applies to the man with 
the big mouth. No matter what his other good qual- 
ities may be, I think this man makes a poor foreman. 
He goes around making more noise than the steam 
calliope in a circus parade, but when it comes to getting 
results he is not there. He makes so much noise that 
the men get used to him and his noise; they plug their 
ears with cotton and let him howl. But you know his 
shortcoming before you promote him; his noise goes 
before him. If you do promote him, your sin will be on 
your own head, and you can blame no one else, for I 
have warned you. 

I don’t know just what to say about the lazy man. 
As a rule he does not get very far, although he may 
have so many other virtues that he will get by as a fore- 
man. Generally speaking, he is likely to make a poor 
foreman, but if he has executive ability or shows that 
he has, and has the other necessary qualifications, | 
think 1 would be willing to take a chance, especially 
if he is where you can inject a little ginger into him 
when occasion requires it. Lazy men with brains are 
more or less ingenious, and will usually find the easiest 
way to get things done, very often saving time and 
money that the more ambitious man would not see or 
think of. 

The scandal monger, or the man who likes to knock 
his fellow workmen, is one of the worst men on any 
job, and no matter what his virtues are he is a good 
man not to promote. 


A GoOopD FOREMAN SHOULD BE ABLE TO APPRECIATE 
THE OTHER FELLOW’S POINT OF VIEW 

Just the opposite of the knocker is the fellow who 
walks so straight that he leans backwards; he is strictly 
on the level and can see no reason why everyone else 
is not the same way. He is onto his job and thinks 
everyone else should be the same way. He would make 
a good foreman if he were not so narrow-gaged, and 
could look at things from the other fellow’s angle. With 
proper training and stressing his narrowness to him, 
you may eventually broaden him out enough so that he 
will make a good man. 

Another trait that is likely to show up when your 
man is on probation is that of the driver. There is 
a great difference between a leader and a driver. The 
former is human and treats his men as though they 
were human; he tells them what he wants done, shows 
or explains what they do not understand, and gets 
results. The other is “Do this” or “Do that”; he 
explains nothing; if a man does not get onto what he 
is to do the first time, he is called “a d thick- 
head” or some other pet phrase. The driver is ready 
to tie a can on the men at the first opportunity and 
keeps each man on the edge all the time for fear that 
he will be the next one to go. The driver gets results 
after a fashion, but it is a poor fashion; sooner or later 
he tries to bully the wrong man and there is a row 
that may disrupt the whole organization. When traits 
of this kind are discovered in a man on probation, it is 
better, both for his good and your own, to put him back 
in the gang as a workman than to make a foreman 
of him. 





Courage is one of the essentials of a successful fore- 
man; without it no man can get results as a leader of 


4 


men. Courage enough to tell the men what to do and 
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courage enough to see that they do what he tells them 
to do. Courage and a human heart make a good com- 
bination for any man to have who expects to make his 
living as a foreman. When a man with these char- 
acteristics is on probation, it is well to give him more 
opportunity than some of the others, for if he has the 
other necessary qualifications, he should make a good 
foreman. 


PASS UP THE ERRATIC MAN 


The erratic man is another prospect that it is well 
to pass up when looking for material to make a foreman 
of. No matter what his other good qualities may be, 
he is not the kind of a man who would make a good 
leader. If he is too good a man to keep in the gang 
and you want to give him something better, do so by 
all means; but put him in some job where he will not 
have many men under him; if you do you are heading 
straight toward trouble. 

Sometimes things go wrong in the power plant and 
no one seems to know what or who did it. The foreman 
or chief or super knows very well what it was and who 
did it; someone is covering up something to shield 
himself or someone else, and it makes it very hard to 
get at the real facts in the case when a man takes this 
attitude. A man who would lie to protect himself in 
this way would make a poor man to promote; if he 
would lie about these things when he is a workman, he 
would lie about bigger things as a foreman. I* there 
is any one thing you want in a man it is truthfulness. 


PROBATION FOR COLLEGE MEN 


The college-trained man who has the other necessary 
characteristics and qualifications should make a good 
foreman after he has had a few years’ practical expe- 
rience, but he should be put on probation just like the 
man who has not had the benefit of a college education, 
and should not be permanently put in charge of men 
until you are sure he has the qualities of a leader. 

None of us is perfect; we all have faults, and it will 
be impossible to find any man to promote to a foreman- 
ship who measures up fully to the high ideals that we 
would like to find in men; but if you pick a man who is 
on the level, truthful, conscientious, willing, has courage 
and good common sense tempered with the milk of hu- 
man kindness, you will not go far wrong. He may not 
be the best mechanic in the gang or the hardest worker 
or the best educated man in your force. If he has intel- 
ligence he can shortly learn these things, but the traits 
of character that are born in a man are very hard to 
overcome. 

Solomon said “There are four things that are very 
strange and wonderful: The way of the eagle in the 
air, the way of the serpent on a rock, the way of a ship 
in the midst of the sea, and the way of a man with a 
maid.” But stranger still than all these is the way of 
a man with his fellow man, especially if that man is 
under his supervision. For this reason, as well as the 
others I have mentioned, a great deal of care should be 
exercised in giving a man authority over others if you 
wish to get results and avoid friction. 

I have promoted many men to be foremen and have 
made some mistakes. So, brother, try to profit by the 
experience of the writer as set forth here; for the more 
loyal and true your foremen are, the more so will be 


your whole force. Without loyalty you cannot get 


results. 
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Finding Air Leaks in the Condenser and 
Exhaust-Steam Piping System 


Air leaks into the exhaust-steam piping system and 
the condenser casing through joints that are not made 
up tight—not only pipe joints, but joints in the con- 
denser casing and in the low-pressure portion of the 
turbine casing. Large quantities of air also leak in 
through porous spots in castirgs. 

Such leaks are difficult to locate. Of course, a large 
leak can sometimes be located because of the fact that 
it whistles loudly, but leaks of this magnitude are rare 
indeed. As a next step, some leaks can be found by 
means of a candle flame or torch, the flame being drawn 
into the leak. However, there are many leaks through 
which immense quantities of air are admitted, which 
cannot be located by any of these means. More effec- 
tive methods are needed. 

One such method is to block off the condenser some- 
how and supply to the inside compressed air at low 
pressure—not to exceed, say, 5 lb. per sq.in.—and then 
to paint the outside of the entire vacuum system with 
soapsuds, watching for the effect of air leaking out. 

In order to maintain air pressure or vacuum within 
the condenser system for testing purposes when the tur- 
bine is not running, it is necessary to plug the turbine 
shaft seals with putty or rubber tubing, or the like. Of 
course, it is necessary to make certain that the turbine 
throttle valve is not leaking or else that a stop valve is 
closed ahead of the throttle valve. If the shaft seals 
cannot be plugged conveniently, it may be necessary to 
unbolt the condenser from the turbine exhaust flange 
and blank off the condenser. In some cases this will not 
present any particular difficulty, but in other instances, 
especially for large units, such a procedure would be 
almost, if not quite, impossible. Moreover, it is just as 
important to test the turbine casing as the condenser, for 
much air frequently enters through turbine casing joints 
at the low-pressure end of the machine, particularly 
when the casing is hot. Testing the casing when it is 
cold may disclose no leaks whatever, when as a matter 
of fact there is a serious leak when the casing warms up. 

Another method is to fill the steam space of the con- 
denser system with warm water and watch for water 
seeping through to the outside. 

Still another scheme is to post a man to smell the dis- 
charge of the dry vacuum pump, and then set another 
man to painting the outside of the entire installation 
with banana oil, or carbon bisulphide, or some similar 
quick-drying material with a pronounced odor. When 
the man at the discharge of the pump smells this odor, 

leakage is indicated at the point where the material 
is being applied. Obviously, it is necessary to use a 
quick-drying material, so that the area over which odor 
is actively produced will be somewhat restricted. It is 
possible that this latter method might be used while 
the system is in operation, and thus avoid the neces- 
sity for plugging the shaft seals or blanking off the 
turbine exhaust flange. bs 


When a water-cooled transformer is idle and exposed 
te freezing temperatures, the water must be blown out 
of the cooling coil with air. In addition to blowing out 
the water the cooling coil should be dried by forcing 
heated air through it. If not convenient to do this, 
the coil should be filled with transformer oil.—Jnstruc- 
tions of the Electric Power Club. 
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Estimating Steam 
Consumption of Radiators 


By J. G. WILLIAMS 
4 : EK quantity of steam that is supplied for the heat- 
ing of shops, plant building, etc. is usually a 
matter of guesswork. While there are numerous for- 
mulas current for the calculation of steam heating, 








Fig. 1—Type of vadiator used 


they are too involved for the average routine computa- 
tion, and the results are often no better than scientific 
guesses. 

It happened that we were able to meter the steam 
used for heating several shops and buildings and make 
a rough check upon the heat lost by steam radiators. 
Such buildings are generally heated by means of pipe 
radiators suspended around the walls of the structure 
at frequent intervals. They receive steam at fairly 
high pressure from the main line, and discharge into 
traps. Many small outhouses or shacks have untrapped 
radiators, and considerable steam is wasted warming’ 
the outside atmosphere. 

The most common form of industrial radiator is the 
multi-tube L-type, using 1!-in. pipe, as illustrated in 
Fig. 1. The total radiating surface of this radiator 
is calculated as &5 sq.ft. 


MILL SHUTDOWN GIVES OPPORTUNITY TO MEASURE 
STEAM CONSUMPTION OF RADIATOR 


We had a flow-meter on a main steam line going to 
one of the mills. The line supplying the shops and 
wuxiliary buildings took steam from this main. The 
mill was down for several days for repairs, so that the 
steam used for heating was a considerable portion of 
the total metered. We decided to experiment for a few 
hours and see how much steam was used for heating. 
The internal mechanism of the meter was changed to 
magnify the readings on the chart so that any changes 
would show up appreciably. 

We had about five large shops taking steam, all hav- 
ing radiators about the same as that illustrated. With 
the meter in operation the steam to each of these 
buildings was shut off successively, one at a time, the 
change in the chart record indicating the quantity of 
steam involved. Each change was maintained from 


one to two hours so as to get true conditions and 
near an hourly average as possible. 
The results obtained tabulate as follows: 


—Pounds of Stean 


Number Per Per Hou: 

Shop Radiators Hour per Radiat 
NEE: 5 ofacs 0:79 a wialierce ene ke bam eee ewes 12 672 56 
Machine : PR ae Re eh ee ie 22 1,144 52 
Pipe Se Ie . +4 782 56 
Miscellaneous building A ee 30 1,410 47 
Storerooms Be ey 10 480 48 
Total ae 88 4,488 51 


The foregoing figures are equivalent steam, from anc 
at 212 deg. F. The steam pressure maintained in th: 
line to the shops was reduced to 50 lb. gage by means 
of a regular spring-type reducing valve. The steam in 
the main line, at the meter, was at 180 lb. gage pres- 
sure with about 40 deg. superheat. 

On 2 basis of 51 lb. per hour per radiator of 85 sq.ft. 
surface, the heat loss would be 49,500 B.t.u. per hour, 
and 582 B.t.u. per hour per square foot of radiating 
surface. 

The temperature of the steam in the radiators, at 50 
lb. gage pressure, saturated, would be 298 deg., whil 
the average room temperature of the shops was about 
70 deg., giving a temperature difference of 228 deg. F. 
The radiation coefficient would then calculate as 2.55 
FP t.u. per square foot per hour per degree F. 

Making allowance for the roughness of the test, this 
figure compares with those obtained by Jacobus 
(Stevens Indicator, Vol. XVIII), who with steam at 
53 Ib. pressure obtained 2.78, and Brill (Trans. 
A.S.M.E.,” Vol. XVI), who with steam at 110 Ib. 
roobtained 2.71. 

The meter figure of 51 Ib. per radiator served to 
vive us a practical estimate of the steam consumption 
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Fig. 2—Variation of heat-loss constant with 
steam pressure 


and requirements of the buildings involved, for it is 
not often that small heating systems in large plants get 


metered. We found the method of counting the trap 


dumps and determining the quantity of water contained 
by the trap unsatisfactory, owing to the loss of consid- 


erable steam at each dump, making our total reading 


very low. 

The curve shown in Fig. 2 is useful in estimating th: 
heat loss from pipe radiators. It is based on a curvy: 
prepared by Gebhardt from the investigations of L. 1 
MeMillan. 
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Ford Sets Pace— 
Boilers Meet It 
HEN it comes to production—output per man, per 


machine, per dollar invested or per almost any- 
thing else—Henry Ford is generally awarded the palm. 
The average man’s idea of speed doesn’t interest him. 
He is always seeking that ultimate accomplishment, 
which, of course, is always just around the corner. But 
in pursuit of this elusive goal he usually manages to 
lead the field by a good margin. Ford (the name is 
used merely as a symbol for the army that carries his 
spirit into countless activities of which Henry Ford 
personally cannot have expert knowledge) has again 
made a spectacular advance in output per production 
unit. This time the unit is a boiler, one of eight in 
the Fordson Plant. In all probability the other seven 
will follow suit as increased steaming capacity is needed. 
The story is told in the leading article of this issue. 
Originally laid out in 1919 for an ultimate capacity 
of 65,000 kilowatts, the Fordson Power Plant (then 
called River Rouge) is now planned for an ultimate of 
240,000 kilowatts. Unexampled growth of the Fordson 
plant, delivery of energy to other Ford plants and the 
electrification of the Detroit, Toledo & Ironton Rail- 
road is the explanation. The present turbine room can 
meet the new maximum by the installation of eight 
30,000-kilowatt units in the space originally provided 
for four smaller machines. 
installed. Others will go in shortly. 
3ut how about the boiler room? The eight boilers 
now installed take practically all the space. They could 
not begin to carry the burden of a 240,000-kilowatt 
load even when operating at their original ultimate 
rating of three hundred per cent. And a boiler oper- 
ating at three hundred per cent is hardly a loafer, 
viewed in the light of present-day practice in large 
stations. 


Two of these units are now 


This dilemma is being met in characteristic Ford 
fashion by doubling the rating. An increase to a maxi- 
mum of six hundred and sixty per cent is planned, and 
this with no change in the boiler One boiler 
has already been changed over and has operated con- 
tinuously for several weeks at five hundred per cent 
with every promise of meeting higher demands when 
made. 

The changes that have made possible this remarkable 
increase in steaming capacity are surprisingly simple. 
Air preheated to five hundred degrees makes possible 
increased rates of combustion. Twelve additional 
burners raise the coal capacity to a maximum of thirty- 
six tons (pulverized) per hour. Larger fans meet the 
new demands for air and gas movement. Automatie 
control insures the maximum extraction of heat from 
the coal burned. Water walls, screens and radiant 
superheaters of moderate heating surface absorb enor- 
mous quantities of heat and protect the brickwork. 


proper. 





This surface has its own drums and in effect constitutes 
a separate boiler. 

The significance of all this, as already hinted, is that 
where more work must be done and no more space is 
available, there is always the possibility of getting more 
out of the existing space. No man knows this better 
than Ford. 


Hydrogen Generation 
in Steam Boilers 
NE would naturally expect some dissociation of the 
water in electric boilers where steam is generated 
by electrodes directly immersed in the water. The nature 
of these gases and their explosiveness were discussed in 
a paper recently before the Engineering Institute of Can- 
ada. This referred to some experiments performed to 
determine the relative rates of hydrogen generation in 
electric boilers and in fuel-fired boilers. The results in- 
dicated that the generation of hydrogen was about seven 
times as great in electric boilers as in fuel-fired boilers. 

This will surprise many engineers, for it is not gen- 
erally believed that dissociation of water takes place in 
fuel-fired boilers. In fact many will question the results 
of these experiments. Recent experimental work abroad 
indicates that little dissociation occurs below seven hun- 
dred and fifty degrees Fahrenheit, although the rate of 
evolution of hydrogen increases rapidly at nine hun- 
dred degrees. These temperatures may occur in parts 
of the superheater. There is a great need for further 
research work on dissociation in fuel-fired boilers, as 
this may have an influence on the use of higher steam 
temperatures. 

Certain engineers have for some time maintained that 
some dissociation of water occurs inside all fuel-fired 
boilers and that further dissociation may be expected in 
certain designs of superheaters. If this is the case, 
hydrogen should be present in the gas discharged by the 
air pumps. The presence of hydrogen in such gases 
may be readily checked by a careful analysis of the 
air-pump discharge. A report of such tests would prove 
of wide interest. 

The idea that dissociation may take place in a fuel- 
fired boiler will be disturbing to mechanical engineers. 
Hydrogen is understood to have a deteriorating effect 
on steel and may be a factor in the embrittlement of 
boiler plate and in the early failure of certain classes 
of boiler tubes. Oxygen is well known to have a cor- 
rosive action in the boiler itself and on the blades of 
steam turbines. The two gases together may be con- 
tributing causes to other steam troubles that have 
developed in high-pressure plants. 

It is a matter of considerable importance to power- 
plant designers and operators to have before them as 
soon as possible the complete facts of this phenomenon 
if it can be fully proved. Any further information or 
data on this subject will be studied with the greatest 
attention. 
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Extraction Reciprocating Engines 

ERE and there one may encounter a compouna 

Corliss from whose receiver low-pressure steam 
is being extracted for process or heating purposes. Stiil 
the practice is by no means universal, and many engi- 
neers are overlooking a ready means of reducing the 
coal consumption by their failure to adopt some such 
system, and there have been instances when a compound 
engine has been displaced by a turbine sclely on the 
ability of the latter to supply extraction steam. 

A usual objection offered to receiver bleeding is that 
the work is not properly divided between the two cylin- 
ders. Still by wise choosing of the receiver pressure 
at the usual load and the controlling of both high and 
low cutoffs with the governor, an approach to equality 
of load can be had. Then, too, there is no great neces- 
sity for equal loading, and at times of a large extraction 
demand there is no reason why practically all of the 
power should not be developed in the high-pressure 
cylinder. 

Reciprocating engines, as a class, show a marked 
economy as compared to a turbine when operating with 
a high back pressure. Consequently, on a thermal con- 
sideration an extraction arrangement is worthy of 
study, even though of late the tendency is toward the 
simple cylinder engine. 

The idea of placing drawoff or extraction valves along 
the barrel of a uniflow cylinder has been suggested. 
This, however, had decided limitations in respect to the 
amount of possible extracted steam, and the drawoff 
pressure is finally determined by the location of the 
ports and for a given boiler pressure is practically 
unchangeable save at wasteful pressure drop. The 
latest method is that made possible through the employ- 
ment of a multi-cylinder engine, each of whose cylin- 
ders may exhaust either into the condenser or into the 
process main on a step-by-step plan. 


Extinguishing Fires 
in Large Electrical Machines 

ROTECTION of electrical machinery against fires is 

intimately connected with its ventilation and in no 
small measure associated with electrical protection. 
When it was the practice to connect large turbo-gen- 
erators to the line without any means of disconnecting 
them automatically in case of internal trouble, both the 
core and windings of machines were destroyed in many 
cases, owing to a failure between phases or to ground, 
before anything could be done to shut the machines 
down or disconnect them from the line. Providing the 
generators with differential-relay protection that will 
disconnect them from the line and kill the field in case 
of failure in the windings, has been a big advance in 
what may be called automatic fire protection. There is 
no assurance, however, that fire cannot start in a ma- 
chine that is protected with differential relays, although 
practice has shown the fire hazard to be reduced. 

The tremendous volume of air required for cooling a 
large turbo-generator makes it impossible to prevent dirt 
being carried through the machine if the air is taken 
from outside, even when washed as clean as it is pos- 
sible with any known commercial means. Although, 
per unit volume of air, the quantity of dirt may appear 
infinitesimal, the amount passed through the machine 
over a period of months assumes large proportions. If 
only a small part of this is deposited on the windings 
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and core, along with oil and other vapors that may be 
carried into the machine, it is not long before condi- 
tions are favorable for a fire no matter how well the 
machine may be protected. Cooling and recirculating 
the ventilating air has been another outstanding ad- 
vance in protecting the machine against fires, since the 
dirt that may get into the machine is_ practically 
negligible, and if a fire does start, the air available for 
combustion is largely limited to that in the circulation 
system, which would soon attain a condition where it 
would not support combustion. 

Even with these improvements there is much to be 
desired in fire protection of large machines. The best 
way to extinguish a fire is to prevent it from starting, 
and the only way apparently that this can be done is 
to use a cooling medium that will not support com- 
bustion, such as is being experimented with at the pres- 
ent time. If a fire once starts, even if automatic means 
are provided for extinguishing it, before the tempera- 
ture in the machine has reached a value where the ex- 
tinguishing equipment may be brought into use, the fire 
will have had time to do considerable damage. A fire 
started in the windings is carried around the machine 
with great rapidity. 

With automatic means for extinguishing fires there 
is always the danger of their being operated when they 
are not needed. If water is the extinguishing medium, 
the winding is flooded, which will require at the least a 
considerable time to dry out and may mean the rewind- 
ing of the machine, and it is the feeling of many oper- 
ating men that the winding might just as well be 
destroyed by fire as by water. If an inert gas is the 
extinguishing medium and is turned into the machine 
when no fire exists, the most serious objection is the 
loss of gas. As this equipment may not be called upon 
to operate in a number of years, there is always the 
danger that it will not be maintained in operating con- 
dition unless a rigid system of inspection and main- 
tenance is employed. When the cooling medium is a 
gas that will not support combustion, the question of 
extinguishing a fire does not arise, for there can be no 
fire if the generator is properly protected. The only 
damage done to the winding is in the immediate vicinity 
of the failure, and it can be repaired in a short time. 
For these reasons experiments that are being carried on 
along these lines apparently are in the most logical 
direction, toward remedying what has been a nightmare 
to operating engineers for many years. 


Look After the Little Things 


STUDY of why power plants and machinery go to 

pieces and give the operators all kinds of trouble 
would probably show that most of the troubles started 
from neglect of the little things. 

As a rule, the engineer of the neglected plant bemoans 
the lack of instruments for obtaining an intelligent 
record of his plant’s operation and says harsh things 
about the management for not buying such equipment. 
There is no question that meters intelligently selected 
and used are a good investment. Howeyer, the lack of 
them is no license for general neglect of the plant or the 
failure to obtain some idea of what is going on in its 
operation. 

One of the best arguments for equipment to give 1 
better understanding of a power-plant operation is for 
the engineer to make the most intelligent use of what 
he has. 
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Practical Ideas 
From Practical Men 














Protecting Manually Operated Oil Switches 
Against Accidental Opening 


It is not unusual to hear of an alternating-current 
feeder or generator oil switch being tripped out acci- 
dentally by tools dropping on hand trip buttons or 
through the careless handling of ladders in front of 
switchboards. 

A case is on record in a large industrial plant where 
a sprocket wheel became detached from the shaft of a 
field rheostat above the switchboard and, in dropping, 
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Guard over handle of circuit breaker prevents 
accidental tripping of switch 


struck a projecting wattmeter and rebounded against 
the trip button of the main generator switch, causing 
it to open. An interruption of over fifteen minutes was 
recorded before service was restored, involving a con- 
siderable loss of production. 

The simple expedient illustrated herewith, while not 
new, has proved an excellent insurance against inter- 
ruption of service where oil circuit-breakers, employing 
the manual trip buttons are used. It is made of a 
block of wood with the core bored out and the external 
surface turned in a lathe, then varnished. 

Jersey City, N. J. E. A. BAERER. 


Utilizing Waste Heat in the Gas Plant 


Some engineers seem to think economy is to be 
obtained only in refrigerating and power plants. Such 
is far from being the case, however, and gas works 
are no exceptions. The following tells how one large 
electrical company, which also operates a gas works 
supplying a city of about 400,000 population, dealt with 
the problem. 

Owing to an increasing load and interruptions to the 
service caused from ice, storms, etc., it became imper- 
ative to make the gas works independent of the electric- 
power system as far as possible. 

The equipment in the gas plant was all motor-driven, 
current being supplied from the company’s power lines. 
It was later decided to replace the motors with steam 
engines, the steam to be generated by a boiler placed 
in the gas flow from the gas retorts to the scrubbers. 
The illustration shows type of boiler used for the work. 

A tubular boiler 5x18 ft. containing 69 four-inch 
tubes, is placed vertically, with the gas from the retorts 


entering at the bottom and leaving at the top. The 
principal feature of the installation is the large drum 
placed at the side and connected to the boiler at the top 
through a 24-in. connection and at the bottom through 
an 18-in. connection. The gage glass is so located on 
the drum that the normal water level is about 2 ft. 6 in. 
above the top tube sheet. The feed water is introduced 
into the drum at a point some distance below the upper 
connection. This permits the fresh feed to mix with 
the general circulation in the drum and thus become 
heated before entering the boiler proper. The boiler 
is blown down from the bottom of the tee through a 
blowoff cock in the usual manner. With the addition 
of a feed-water regulator the operation of the boiler 
is practically automatic and sufficient steam to operate 
the plant is generated without any additional outlay 
for fuel. 

All motors were finally replaced with steam engines. 
One would have expected the company to have installed 
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Waste-heat boiler used to supply steam for auxiliaries 


a small steam-driven generating set to supply the cur- 

rent for the various motors during the periods of inter- 

ruption, but for some reason this was not done. 

Another boiler was ordered so that a continuous supply 

of steam could be had during inspection and cleaning 

periods. O. G. A. PETTERSSON. 
Vancouver, B. C. 
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Seven per Cent Fuel Saved by Altering 
Baffles in Vertical Boiler 
The baffling of boilers is as much of a science as the 
construction and design of the boiler itself. Most engi- 
neers are now aware that considerable fuel can be saved 
by properly baffling horizontal water-tube boilers. It 
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Shows change made in location of baffles 


is not so well known, however, that the baffling of ver- 
tical water-tube boilers may be improved also. 

The illustration shows a vertical water-tube boiler 
in which the baffling was originally arranged as shown 
hy the dotted lines. By changing the baffling to the 
position shown in solid lines, more room is allowed for 
the wases in the initial pass and this permits of better 
distribution of the gases around the tubes. 

After this simple change was made in the baffling, 
it was found that the average temperature of the flue 
vases was reduced 153 deg. at all ratings and at the 
same time the percentage of CO, was raised from 11 
to 13.2 per cent. This improvement was brought about 
in the plant of the American Cyanamid Company at 
Tremley, New Jersey. J. W. PUTNAM. 

Newark, New Jersey. 


Releasing a “Frozen” Shaft 

Frequently, we hear of explosions taking place while 
heating a piece of machinery to release a “frozen” rod 
or shaft. An experience some years ago demonstrated 
to me that such things can easily take place. 

A rotary mixer in our plant was fitted with a cast- 
iron hub 26 in. long with arms cast integral. The hub 
was bored for a 2,\s-in. shaft which was keyed flush at 
one end of the hub, the other end extending about 18 
in. The shaft broke off about the center of the hub, 
and the driving end continued to turn unnoticed until 
it scored the shaft so it seemed impossible to press it 
out. Finally, we put the casting in a furnace with a 
hot fire and kept wet rags on the end of the shaft to 
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keep it as cool as possible. After heating it about 
20 minutes, we were ready to try the press again, when 
the shaft shot out like a cannon ball. My opinion is 
that there must have been a perfect air seal at each side 
of the break in the shaft, leaving a pocket of confined 
air which expanded with the rise in temperature suffi- 
ciently to force out the shaft. Guy W. Kay. 
Duluth, Minn. 


Easy Way To Grind Carbon Brushes 


It seems to be the universal practice in fitting carbon 
brushes to a commutator to cut a strip of sandpaper 
the width of the brush and then draw it back and forth 
under the brush with the tension of the spring in place. 
On small machines this method makes close and cramped 
work. 

I find that the work can be done much easier and 
faster by fitting all the brushes from one holder. The 
brushes from three holders are removed and the brush 
to be fitted is placed in the central one, leaving a space 
of more than the width of the brush each side of the 
brush being fitted. In this way a strip of sandpaper 
much wider than the brush can be used, which permits 
a much better grip. Instead of drawing the sand- 
paper back and forth under the brush, my practice is 
to grip the end of the sandpaper in one hand and with 
the other hand lift the brush and push the sandpaper all 
the way through, then bear down on the brush while 
the sandpaper is drawn through under it. In this way 
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Sandpaper is drawn with one hand in direction of 
rotation while pressure is applied to the brush 
with the other hand 


more pressure can be applied to the brush than would 
be given by the tension spring, which makes the sand- 
paper cut faster. Then by drawing the sandpaper each 
time in the direction of rotation, the brush is fitted 
to its proper shape. A slightly loose brush does not 
chatter in the holder when being ground in this way. 

When the brush is then moved to another holder, if it 
does not quite fit, it requires only a few draws of a nar- 
row strip of sandpaper to make it fit. 

Sewickley, Pa. L. M. JOHNSON. 
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Comments from Readers 














Why Boiler Tubes Burn Out 


The article in the Jan. 12 issue “Why Boiler Tubes 
Burn Out,” by George C. Reinhard, and the comments 
on it by Alex. M. Ormond in the April 27 issue, were 
especially interesting to me. 

Two entirely different theories as to cause of tube 
failures in oil-fired boilers are advanced. 

Like Mr. Ormond, I am of the opinion that the cause 
of tube failure can be directly attributed to the internal 
condition of the tube. This conclusion was arrived at 
after a series of investigations to discover the reasons 
for an excessive number of tube losses in seven oil-fired 
boilers. The particular boilers in question were 9,000 
sq.ft. horizontal water-tube, each fired by seven mechan- 
ical atomizing burners. The combustion space in these 
boilers was approximately 1,035 cu.ft., which meant a 
liberation of around 77,000 B.t.u. per cu.ft. per hour 
when operating around 200 per cent of rating. The 
oil being burned was heavy Mexican crude from the 
Panuco field, with a sulphur content averaging close to 
5 per cent. Certainly, if tube failure due to corrosion 
from sulphuric acid were possible, conditions should 
have been ideal. 

It will be only necessary to give the essential details 
covered in the investigation. Owing to necessary 
increase in ratings on the boilers, tube losses mounted 
at an alarming rate and an average of 25 tubes were 
being lost per month. It was always noted that at the 
point of rupture there was a slightly heavier deposit 
of scale inside the tube than at any other point. The 
scale even at the point of tube failure was not very 
thick, in most cases under in., but it was extremely 
hard, being principally calcium sulphate, as was proved 
by analysis. 

Some way in which to change the character of the 
scale appeared desirable, and sufficient soda ash was 
added per day to maintain proper ratio of carbonate 
(CO,) radical to sulphate (SO,) to prevent adherent 
scale formation. At the time of our investigattons the 
quantity of soda ash necessary for proper conditioning 
of the boiler waters was negligible, amounting to only 
3 lb. per day. 

The decrease in tube losses after starting treatment 
with soda ash was much greater than was expected at 
the beginning of the investigation. In the six months 
following the first chemical treatment, fewer tubes were 
lost than during one month before. By interior treat- 
ment of the water and changing the characteristics of 
the scale being deposited, tube losses were decreased, 
all other operating conditions being practically identical 
throughout the investigations. 

Mr. Reinhard mentions the type of failure noted in 
his work on this subject and speaks of the deposits of 
iron sulphates found. Some such accumulations were 
also found in the investigations referred to, but in our 
case I feel that this could not have been the cause of 
failure. With a leak developing in the tube it is neces- 
sary to shut down the boiler, and as it cools down, 


naturally, some of the sulphur gases are going to form 
sulphuric acid with steam or water from the leak. 

If sulphuric acid condenses on a boiler tube while 
the boiler is in operation, it would be far more logical 
to expect this trouble on tubes in a much cooler zone 
than that found at the lower row of tubes in the fur- 
nace, where the tube losses described in the original 
article were located. 

I am inclined to agree with Mr. Ormond that tube 
losses of the sort under discussion can be traced directly 
to some internal condition of the tube. 

P. F. Hoots, Asst. Chief Engineer, 
New Orleans Public Service, Inc. 
New Ovleans, La. 


Recording Instruments as a 
Practical Investment 


Although it is a known fact that recording instru- 
ments are an asset to any plant, I wish to relate one 
experience. Several years ago I was installing motors 
ina manufacturing plant operating on purchased power. 
A large utility company was furnishing current to the 
switchboard at 220 volts, 60 cycle three phase. To sup- 
ply the current the service connections were three No. 
0000 wires from three 150-kva. transformers, which had 
been installed some years previous to supply power for 
a manufacturing plant 1,000 ft. from our switchboard. 
We had about 20 motors installed and some in opera- 
tion, but when the load reached about 80 kw., the 
motors would refuse to start, or the overload relays 
would automatically trip them off the line. Upon mak- 
ing a voltage test, I found a large drop in the supply 
voltage, as soon as load was connected. 

Upon complaining to the power company, they sent a 
man out to look the situation over, and he decided that 
the No. 0000 service conductors should be duplicated 
from the transformers, 1,000 ft. distant, to our switch- 
board. I did not agree with him, as I knew the plant 
where the transformers were located had motors as 
large as 150 hp., and when these were being started 
our plant sometimes dropped out entirely. However, 
upon a guarantee that 220 volts would be maintained at 
the switchboard at all times, a crew was set to work 
to double up the secondaries. We were now able to 
carry about 30 kw. more load, but conditions were far 
from satisfactory. 

I installed a recording voltmeter and started sending 
in daily sheets to the power company. Again their man 
came out and I suggested to him that the best thing 
to do would be to install three 50-kva. transformers 
and extend the 3,800-volt primaries to our plant. After 
installing the three 50-kva. transformers everything 
was O.K., and the power bills dropped 30 per cent from 
what they were previously. It is my opinion that a 
good reliable recording voltmeter is a profitable invest- 
ment in any manufacturing plant using electric power, 
especially where power is being purchased. 

Duluth, Minn. Guy W. Kay. 
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Partial Vacuum in Heater Caused Pump 


to Pound 

As a number of letters have appeared on the subject, 
“Partial Vacuum in Heater Caused Pump to Pound,” 
I should like to relate my experience for the benefit of 
other readers. 

At our plant we have a 50,000-lb. heater, three 800- 
hp. Corliss engines and a turbine exhausting into a 
common header which terminates in the heater and a 
heating system of approximately 3,000 sq.ft. of radia- 
tion. In connection with the heater there is a 14-in. 
back-pressure valve set to open with 3 Ib. back pressure 
on the engines. 

When all three engines are working up to their capac- 
ity, the back-pressure valve is held open, and no vacuum 
is formed in the heater. But when the engines are 
stopped and the turbine running alone, there is not 
enough steam to create a pressure in the exhaust lines, 
and the back-pressure valve is closed. Then the return 
pump on the heating system, which is set to carry from 
3 to 5 in. of vacuum, draws all the steam from the 
exhaust header and causes a vacuum in the heater. 
When this takes place, pumps begin pounding and the 
higher the vacuum the harder the pound. To prevent 
the vacuum getting sufficiently high in the heater to 
prevent the water flowing freely to the pumps, a vacuum 
breaker is connected to the heater. 

Norway, Mich. THOMAS PASCOE. 

Selecting Your Employer 

Selecting the company and the man you will work 
for should receive more consideration than salary alone. 
It is poor business to take the first available position on 
a trial basis, as the opportunities for advancement and 
the influences conducive to development are of more 
importance than the financial gain of the moment. The 
following phases of a position should be considered: 
Is the company progressive? Is it growing? Does 
it train men for advancement, or go outside the or- 
ganization for talent? What is the policy with respect 
to service compensation, pensions and insurance? Does 
it guard the employees’ health, that is, provide sanitary 
conditions, good lighting and protection from trade 
risks? Are the company’s business methods such that 
your standing in the community and in your trade is 
improved by a connection with it. 

One excellent method of measuring the desirability 
of a position is the attitude of the employees toward 
the concern; are they boosting or disgruntled by fights, 
jealousies and working conditions? If this is the case, 
salary will not compensate for the unpleasant conditions 
and it would be another trial job, forcing one to make 
another start with some other company. What we are 
doing now is of the greatest importance as it controls 
what we will be doing five years hence. If the organiza- 
tion has co-operative management, that is in its favor, 
but the “I am running this business” attitude is not 
conducive to individual development. 

Your employer is the most important factor in select- 
ing your job. One man may double your value to his 
company and to yourself by his constructive criticism 
and co-operation, while another may cause you to lose 
confidence in yourself and question your selection of 
work. He may even so suppress individuality that you 
cease to develop and advance. 

There are other conditions that will react against 
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one’s advancement. The old saying that the best man 
wins is not true in every sense of the word. You might 
be the best turbine man in the business and your em- 
ployer might realize this, but his interests come first 
and probably it would not be to his interests to adver- 
tise you. You may have some valuable ideas, but it will 
take salesmanship and advertising to get returns from 
them. You may have invented some worth-while de- 
vice, but if no one knows about it, you may rest as- 
sured you will never profit by its use. If you have 
buried yourself in your plant, the result is the same. If 
you have accomplished some particular thing in an 
unusual way, its value to you is in proportion to the 
number of people who know of it. 

You may want to change positions, but how can em- 
ployers know of you if there has been no advertising? 
If you are looking for a job, you search the “position 
vacant” advertisements. If an employer wants a man, 
he searches the “position wanted” section, and if you 
are advertising at that time you are considered a pros- 
pect and receive consideration. The answers to these 
“ads” are good so far as quantity goes, but the quality 
is sadly lacking. Ordinarily, the letters indicate no rea- 
son why one wishes to make a change and little thought 
as to the requirements of the job open. The employer 
is having to do for us what we should do for ourselves, 
that is, judge whether we want the place because of our 
qualifications for it or just to land a job. For his own 
good an engineer should consider carefully before at- 
tempting to make a change. 

The assertion that “It is impossible to get anywhere 
in this company,” indicates seven times out of ten that 
no attempt has been made to analyze the possibilities 
of the present connection, or study to prepare one’s self 
for the job ahead. The fact that a person has gradu- 
ated in engineering does not mean he is through with 
study. He has merely learned how, and the study must 
continue as there is nothing finite about education. This 
study will be not necessarily one of technique so much 
as the study of the company’s needs and preparation to 
fit them, such as finance, salesmanship and advertising. 

One of the serious defects in the engineering pro- 
fession is a lack of definite purpose. When you tell an 
employer that you can do anything, will take any kind 
of a job, and that all you ask for is an opportunity, you 
are not the man wanted, because the employer is doing 
something definite and he must secure men who can 
accomplish some one definite thing for him. 

In going after another job or landing one when 
thrown out of employment, take a day off from the usual 
procedure of making application and look over the prod- 
uct you have to sell. Exactly what can you do better 
than someone else? What work do you like best? Have 
you confidence? What are your ambitions? Did you 
stop studying when you left school or college? Have 
you been changing jobs frequently? Be honest with 
yourself and find the good points, and the weak points 
are just as important, as they must be corrected. 

Having reached conclusions as to the work you are 
fitted for and what you expect to build toward, then 
list the companies that need you. This need does not 
have to be fully developed, but if study of the company 
indicates that you have something of value to offer, go 
after it with a definite offer or statement of the service 
you wish to render. One of the fundamentals of sell- 
ing is that definite facts must be given, not generalities. 

Vermilion, S. D. L. A. CoWLEs. 
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Tolerances in Testing 


I am much interested in the able editorial in the 
May 4 issue on the subject of tolerances in testing, and 
wish to compliment the editor for calling attention to 
an evil that may easily become of considerably impor- 
tance in the machinery trade. In fact, it has reached 
such proportions as to be troublesome not only to the 
purchaser, but also to the seller who is making net 
guarantees. 

One of the greatest difficulties with the tolerance 
elause is that many times it is not incorporated in the 
guarantees, but is hidden in the general terms and 
conditions which the ordinary purchaser does not al- 
ways take time to read. Thus in tabulating bids it is 
quite common for the purchaser to know nothing of the 
tolerance clause and compare tolerance guarantees with 
net guarantees on an equal basis. 

There is no question that the only satisfactory and 
fair method of making guarantees is on the basis of net 
guarantees, and the manufacturer should take into ac- 
count in his guarantees the small inaccuracies of testing, 
etc. Tolerances may vary greatly. One firm will use 
a tolerance of 3 per cent and another firm 8 per cent, 
and you can easily appreciate the discrepancies that 
may exist when such guarantees are compared with the 
net guarantees of another builder. This practice can 
never be other than confusing to the purchaser and is 
unfair to those firms who make net guarantees. Cer- 
tainly there are no tolerance clauses on payments, and 
there is no more reason for tolerance clauses on guar- 
antees than there is for tolerance clauses on the price 
paid for the apparatus. 

I hope the editorial will be of assistance in eliminating 
this practice. F. W. KENNEDY, 

Vice-president and General Manager, 

Trenton, N. J. De Laval Steam Turbine Co. 


Buckling of Boiler Tubes 


In the March 9 and May 4 issues, W. F. Schaphorst 
and L. D. Wilters offer explanations of why boiler tubes 
buckle. Mr. Schaphorst believes that in water-tube 
boilers the presence of scale causes the lower part to be 
softened by the heat and the tube bent upward—the 
reverse taking place in fire-tube boilers. Mr. Wilters 
believes that in the case of water tubes the steam bub- 
bles insulate the top of the tube, causing that portion 
to be heated to a higher temperature than the lower 
portion, resulting in an upward bow—the reverse tak- 
ing place in fire-tube boilers. Mr. Schaphorst believes 
that the tubes in both kinds of boilers are in compres- 
sion. Mr. Wilters implies the belief that the tubes in 
water-tube boilers are in compression, and he states 
that the tubes in fire-tube boilers are in tension. 

Before discussing the forces contributing to bent 
tubes, it may be well to determine whether boiler tubes 
are in compression or tension. Let us first take the 
case of straight tubes expanded into the headers, or 
water legs, of water-tube boilers. With the new, unfired 
boiler, the tubes are beams with considerable restraint 
due to the ends being expanded into the headers, or 
tube sheets. The forces are compression in the top 
fibers and tension in the lower fibers. With a fiber 
stress of 11,000 Ib. per sq.in., the resisting moment of 
a 3i-in. tube of No. 11 gage steel is about three times 
the bending moment of an 18-ft. tube full of water, 
the tube being assumed to be a simple beam; that is, 
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merely resting in the tube holes without any restraint 
from being rolled into the tube sheet. So far there is 
nothing to indicate a tendency for the tube to bow 
upward; in fact, the existing forces would cause the 
tube to bow downward. The boiler is now fired up and 
the pressure raised. What are the forces now acting 
on the tubes? One would be prone to say compression, 
because the tubes have expanded under heat. But the 
drum to which the header, or water leg, is attached, has 
also expanded, although slightly less because of the dif- 
ference in temperature corresponding to the difference 
in pressure between that in the tubes and that in the 
drum, amounting to three or four degrees, but which 
slight expansion is probably fully compensated by the 
curving of the steam drum and by the difference in tem- 
perature between its bottom and top. Furthermore, 
there is an unbalanced pressure in the headers, and 
water-legs, represented by the internal area of the tube 
multiplied by the boiler pressure, exerting a _ tensile 
stress in the tube, and which pressure for the 


3j-in. 
tube and 150-lb. gage, 


is 1,660 lb.; this stress, if 
applied uniformly around the circumference of the tube, 
reduces the compressive stress in the top fibers and 
increases the tensile stress in the bottom fibers. 

So far there is certainly nothing that would cause 
the tube to bow upward, all the forces acting on the 
tube tending to cause a downward deflection. To bow 
a tube upward by softening the metal in the lower 
part, would require an external transverse force, or a 
compressive axial force accompanied by movement, 
which movement would necessitate the headers, or 
water-legs, approaching each other; and then the tube 
would bow upward or downward, depending on whether 
the compressive force were applied mostly to the lower 
part of the tube or the upper part; that is, eccentrically. 
How else could the upper part of the tube form a curve? 
If the header, or water-leg, remained fixed, the upper 
part of the tube would have to expand in order to 
assume the curve illustrated by Mr. Schaphorst. 

Mr. Wilter’s theory of the metal expanding by the 
insulating effect of steam bubbles can, I think, be dis- 
missed when one considers the extent of this “insula- 
tion” and the temperature difference required. In order 
to believe that the upper part of the tube can be hotter 
than the lower part, by the insulating effect of steam 
bubbles, one would have to conceive the steam very 
highly superheated, which steam is in direct and inti- 
mate contact with the water filling the rest of the tube. 

My explanation of the cause of buckled boiler tubes 
is as follows: The clean boiler, fired and under pres- 
sure, has its tubes under beam, or transverse, stress, 
slightly modified by the action of the unbalanced pres- 
sure mentioned. If the tubes were in compression due 
to expansion by heat, the force exerted on the headers, 
or water-legs, would be enormous—in fact, building a 
boiler so that the connection of water-leg to drum would 
resist the bending moment induced by the expansion of 
tubes would be impracticable. In time, scale forms in, 
say, one of the tubes; the scale being thickest on the 
bottom. The bottom of the tube, being now hotter than 
the top, expands and, the thrust resisted by the adjacent 
tubes, causes the tube to bend upward. 
rise of temperature causes a “set” and the tube is 
permanently curved. A sketch of a column eccentrically 
loaded will show this action clearly. The same reason- 
ing applies to the fire-tube boiler except that the scale 
forms on the top of the tube and deflection is downward. 

Los Angeles, Calif. C. O. SANDSTROM. 
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A new slant on things observed in and out of the power plant 











What Happens and Why? 











How Money Grows ina 
Sinking Fund 


HE yearly cost of owning a machine 
is the yearly interest charge on 
money invested in it plus the 


the 
amount of a yearly deposit in a real or 


imaginary sinking fund sufficient to 
accumulate the cost of a new machine 
when the present one is worn out. 

For example, suppose $1,000 is bor- 
rowed at 6 per cent and the money used 


sinking fund must also be laid aside 
(on paper at least) to purchase a new 
machine when the old one is worn out. 

If deposits drew no _ interest, the 
yearly sinking-fund installment would 
be the cost of the machine divided by 
its estimated life. For the case as- 
sumed it would be $1,000 10 = $100 
a year. But the money put in accumu- 
lates compound interest, 


and this re- 
duces the yearly payments. 
The accompanying diagram shows 


how yearly installments of $100 would 
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of the 10th year will be $1 which 


is far more than the desired $1,000. 
To accumulate $1,000 it would have 
: ‘ $1,000.00 

been sufficient to deposit —~— 
$1,753.00 
100 = $57 per year. With a normal 
rate of interest the yearly deposit 


would, of course, be closer to $100. 
The actual amount that must be de- 
posited each year to accumulate $1,000 
in a given period at a given rate of 
interest can be taken from the accom- 









































to buy a machine which has an esti- pile up at 10 per cent interest. This panying table. For example, with a 
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Showing how yearly installments of $100 would pile up in ten years at ten per cent interest 


mated useful life of ten years and no 
junk value »t the end of that period. 
Since the 


plant is using none of its 
own capital at the start, it is evident 
that the machine can be owned for an 


indefinite period with no other owner- 
ship expense! than a yearly expenditure 
of $60 for interest on the loan plus 
an additional yearly deposit in the sink- 
ing fund of sufficient size to accumulate 
the cost of a new machine every ten 
Years, 

If the company does not actually 
borrow the money when a new machine 
is purchased, the same principle ap- 
plies. The money tied up is prevented 
from earning interest elsewhere, and a 

"Taxes 

iSston 


are omitted to simplify the 


high rate has been assumed to simplify 
the figuring. Dotted lines drawn as 
explained on the chart permit interest 
and deposit to be added graphically 
year by year. 

At the start of the first year $100 
is deposited. At the end of the first 
year $10 interest will be added along 
with another $100 deposit, making a 
total of $210 on hand during the second 
year. It assumed that interest 
compounded annually. 

The interest received at the end of 
the second year will be $21. With a 


is is 


$100 deposit this will bring the total to 
$210 $21 + $100 $331. 


The reader may be interested in fol- 
lowing the growth of the fund for the 
The total at the end 


ten years shown. 


15-year life and 6 per cent interest the 
yearly sinking fund installment would 
be $43 per thousand. That the 
“depreciation” would be 4.5 per cent. 


is, 


ANNUITY IN DOLLARS 


REQUIRED TO 
REDEEM $1,000 
(Given to nearest dollar) 
Rate of interest, 
per e€ent........ 4 4 5 5} 6 
Life of Machine 
2 490 489 488 487 48- 
3 320 319 317 316 314 
4 236 234 232 230 229 
5 185 183 181 179 177 
6 151 149 147 145 14, 
7 127 125 123 121 Ig 
8 109 107 105 103 10; 
9 O4 93 9] 89 8 
10 83 81 80 78 i 
15 50 48 46 45 43 
20 34 32 30 29 2 
25 24 22 21 20 1 
30 18 lo 15 14 1 
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What Is the Limit in Reducing 
Exeess Air? 


By E. G. BAILEY} 


VERY one interested in boiler- 
“, furnace operation realizes the im- 
portance of maintaining low excess air, 
but if the combustion air is reduced too 


quirements will, of course, result in in- 
complete combustion but, owing to im- 
perfect mixture, this costly result really 


lem have developed much valuable in- 
formation. During this period the 
author has been in close touch with the 


begins long before the air has been situation and has collected data from 
close to the theoretical requirements, reduced to that point. combustion tests made in connection 
with the installation of some 4,000 
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boiler meters recording steam output, 
air flow, and in most cases flue-gas 
temperature, or similar information. 
The classification of these data, aver- 
aged for various fuels and types of 
equipment, yields valuable information 
representing definite tendencies in 
tual operating practice. The data pre- 
sented in this paper represent more 
than 75,000 complete flue-gas analyses. 





ac- 


SUMMARY OF CURRENT PRACTICE 
The results shown in Fig. 1 were ob- 
tained over a period of ten years and 
represent all types of boiler and furnace 
equipment. They should not be taken 
as representing the best obtainable in 
each class, but simply the average that 
was found to prevail under normal 
every-day operating conditions. 
Fig. 2 shows the same data 
ranged to indicate, for each type of 
equipment, what it was that made it 
impossible to reduce excess air below 
the point indicated in Fig. 1. Appar- 
ently, when coal is burned in fuel beds, 


rear- 














CO is the predominating limit, while 
smoke is the guide for oil burning. 
The ashpit loss is an important con- 


Fig. 1\—Summary of 3,767 combustion Sse Se EN 
tests shows excess air used in pruc- = as 


tice for best operation 





The numbers indicate the mumber of 
tests averaged in the adjacent point y 
number of tests in the lower line is les- 


than in 
data 


the upper, owing to incompiecte 
several other factors must be con- 
sidered, or poorer efficiency and higher 
operating costs will be encountered. 
The three factors most closely related 
to excess alr are furnace temperature, 
heat loss in the chimney gas, and un- 
































burned fuel, including CO and «ther 
combustible gas, carbon and smoke in 
the flue gas, and combustible in the 
ashpit. There are also the effects upon 
superheated steam temperature = and 
the power required to handle air and ray == 
flue gas (ree ‘REFRACTORIE Sane 
ao. I SS I I 1 1 
- . . . 7 ssiacaceiiaasieansiiate - a ea t I I I I I I I I 
_ Reduction of excess air raises the LSS SSeS See Ses = == 
furnace temperature, a good thing for : ] ? 19 49 53 45 8 
‘ se : Excess Air. Per Cent 
combustion efficiency, but a bad thing - ai se : pare te A Uc w» . - 
for the maintenance of refractories, 1,000 B.T.U. Per C ir 
- on aytc : ae P i 22 oe Coal or alor Stea h ] , ( Coal on Coal on Pulverized 
stoker parts and burners, and a pro bse ide ee a ot tare Gna the Poscat da “aad he 
moter of clinker formation, which in- draft arate bitter ira stoker draft 
creases operating cost. Reducing the yea pi — 
air supply below the theoretical! re- sige oe . 
Fig. 2—Data of Fig. 1 rearranged to show why excess air could not 
*Taken from a paper on “Limiting Fac- be further reduced 
tors in Reducing Excess Air in Boiler Fur 
naces,”” presented at a meeting of the 5 ‘ , . ‘ 
Metropolitan Section, A.S.M.E.. New York During the past ten years rapid sideration for the stoker, and in modern 
City, April 8, 1926, and published in Me- development of  stokers, pulverized installations refractories demand _ in- 
chanical Engineering for July, 1928 : 4 : ; = 
#President, Bailey Meter Co., and presi- coal, oil- and gas-burning equipment, creasing attention. In the case of pul- 
lent, 


the Fuller-Lehigh Co 


and the study of the combustion prob- 


verized 


coal 


furnace-temperature con- 
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trol is of prime importance, due to the 
large wall area and the molten ash 
carried in suspension and deposited on 
the walls, diminishing the resistance of 
the refractories to slagging as well as 
erosion. 

It would hardly be right to present 
the averages for various type of equip- 
ment without showing results accom- 
plished in modern individual installa- 
tions. Fig. 3 shows results represent- 
ing good practice in a number of recent 
installations. The variation of excess 
air with rating is often the result of 
careful study to determine the proper 
air supply for most economical opera- 
tion under all conditions. In Fig. 3 
the heat absorbed by the boiler and 
superheater per cubic foot of furnace 
volume per hour is used as a base, 
because in work of this kind it has not 
always been possible to determine the 
weight of coal burned, while it is com- 
paratively easy to determine the heat 
output from flow-meter readings. In 
one way this is a better base than the 
heat liberated per cubic foot of furnace 
volume, based on the heating value of 
the fuel, because in the case of high 
losses due to unburned combustible the 
heating value of the fuel does not rep- 
resent the heat actually generated in 
the furnace. 

There is a rough correspondence be- 
tween the excess air necessary and the 
fusing temperature of coal ash. A low 
fusing temperature of the coal ash 
requires higher excess air or else limits 
the operation to lower rating. 

The curves indicate that when refrac- 
tories are the limiting factor, the per- 
centage of excess air increases with 
rating. The cooling effect of the 
greater air flow offsets the tendency for 
furnace temperature to increase with 
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means lower installation cost. It 
would seem from the data presented 
that oil holds the leading position. In 
many ways oil is ideal, in that it con- 
tains little ash, and the fluxing of the 
walls is not serious. High temperature 
can be obtained, and with good atom- 
ization the excess air can be held 
very low. 

Gas is in many respects a better fuel, 
but owing to its volume and the diffi- 
culty of thorough mixing, it usually 
requires a larger furnace and _ is 
burned at a lower rating than oil. 
Pulverized coal, the third fuel burned in 
suspension, operates with a_ higher 
average excess air and a lower rate of 
heat absorption. This is largely due 
to the difficulty from the fluxing of 
refractory by the coal ash and to the 
fact that the coal is not atomized as 
finely as is oil from a good burner. 
Larger particles require a large furnace 
for complete combustion. 

In the case of underfeed and chain- 
grate stokers the average excess air is 
higher, yet individual installations with 
water-coolea furnace construction show 
lower excess air. 


EFFECT OF VARYING EXCESS AIR 


The curves of Fig. 4 indicate in a 
general way the effect varying the 
air supply. The upper curves show 
flue-gas composition under ideal con- 
ditions and under average operating 
conditions. The lower curves show the 
corresponding heat losses for the gas 
composition and temperature indicated 
in the upper portion of the figure. 
These curves are plotted for a repre- 
sentative West Virginia coal. Since a 
perfect mixture cannot be obtained, the 
curves for actual conditions indicate 
the appearance of CO, while there is 
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rating and results in maintaining sub- 
stantially uniform temperature in the 
furnace. In cases where water-cooled 
walls have solved the refractory prob- 
lem, it appears that smoke is the limit- 
ing factor, and that the percentage of 
excess air decreases with rating. In 
other words, when the furnace tempera- 
ture is decreased the excess air must 
be increased to secure complete com- 
bustion. 

The object desired is, of course, mini- 
mum excess air and maximum rating 
for a given furnace volume, which 


still an excess of air supplied in the 
aggregate. Owing to faulty distribu- 
tion, there are local regions of local 
excess and deficiency, with incomplete 
combustion in the latter. 

The lower curves indicate the best 
air supply to be striven for. Of course 
the precise shape of these curves and 
the location of the minimum point de- 
pends upon furnace design and volume 
and may vary over a wide range. 

Unburned coal discharged over the 
end of chain-grate stokers is often re- 
lated closely to excess air and should be 
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studied separately. The carbon loss 
should also be carefully checked for 
other types of stokers and for pulver- 
ized coal, where carbon is likely to 
escape in the flue dust and sometimes 
may reach serious proportions, even 
without showing objectionable black 
smoke. Whenever smoke of any con- 
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Heat conditions—solid lines; 


average 
actual conditions—dashed lines. 


sequence does appear in gas from pul- 
verized coal, it is indicative of a con- 
siderably greater loss than similar 
smoke from the combustion cf other 
types of fuel. 

In discussion Mr. Bailey said that he 
knew of no case of pulverized-coal com- 
bustion at a rate exceeding 25,000 
B.t.u. per cubie foot per hour without 
smoke. Higher rates of combustion 
demand a coal with a high ash-fusion 
temperature or else require wall cool- 
ing. If the walls are cooled, smoke and 
incomplete combustion are to be 
feared. Some twenty years ago en- 
gineering practice broke away from 
water-cooled furnaces. There now 
seems to be danger of going backward 
in that regard. It is necessary to 
choose the cheapest way out of present 
difficulties, compromising between 
excess air losses, maintenance cost, and 
fixed charges. 

In general the air supply should be 
reduced to thc points corresponding to 
minimum total operating and mainte- 
nance exvense per unit of steam gen- 
erated. “‘his will not necessarily coin- 
cide with the minimum loss shown by 
the curves of Fig. 4. In addition to the 
losses shown by these curves, there is 
that due to unburned combustible in the 
furnace refuse, so that the low point of 
these curves may not even represent 
the best economy from the strictly 
thermal point of view. In addition to 
this one must consider clinker forma- 
tion, refractory service and smoke. The 
object is to produce steam at the low- 
est total cost, not necessarily to main- 
tain a record performance from the 
purely thermal point of view. 

Mr. Bailey continued his paper with 
a discussion of furnace temperature, 
the determination of excess air, and 
the control of combustion. <A _ portion 
of this material will serve as the basis 
for a brief article in a later issue. 
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Automatic and Supervisory Control of 
Hydro-Electric Stations’ 


Equipment for Controlling a Group of Single-Unit or Multi-Unit Plants—In One Plant 
Twenty-Four Operations Are Performed Over Two Wires Running 
to Another Station About Seven Miles Distant 


YDRO.- ELECTRIC stations 

equipped with automatic or super- 
visory control have become very wide- 
spread. In general, the equipment is 
either entirely automatic or operated 
by means of supervisory control from 
a remote point, the latter scheme be- 
coming more and more popular because 
of its greater flexibility. 

The simplest kind of supervisory con- 
trol, known as the audible type, re- 
quires only two wires. A standard tele- 
phone, together with a box containing 
a number of line keys and a dial similar 
to that used in automatic telephone 
equipment, is required at the dispatch- 
ing point and a relay cabinet at the 
generator end. Any number of stations 
up to ten can be controlled with the 
same pair of wires looping through 
them. If separate lines are run out 
radially from the dispatcher, a key is 
required for each line to connect it to 
the supervisory equipment. 

Every number dialed sends a train 
of impulses over the line, which, by 
means of rotary selector switches, per- 
form a certain operation in the distant 
station, and an answer back is received 
through the telephone (or loud speaker) 
in the form of a number of buzzes of 
different tones, the indication being re- 
peated until another number is dialed 
or the line disconnected. 

The first operation is to connect the 
correct station to the supervisory con- 
trol. This is done by throwing the line 
key and dialing the number of the sta- 
tion desired, say No. 3. A selector 
switch then operates in each station to 
point 3. This is so arranged that when 
it stops on any point other than the 
number of its own station, it sets up a 
lock-out which prevents further action; 
but at No. 3 it operates another rotary 
switch which completes a circuit to a 
buzzer three times every revolution, 
giving three buzzes in the telephone, 
which are repeated until the circuit is 
interrupted from the dispatching sta- 
tion by further dialing. 

The next operation may be to deter- 
mine the head of water in the forebay. 
The maximum variation in head is 
divided into ten parts with a float 
switch making contact as it moves over 
the range, and these points are con- 
nected to a similar rotary switch so 
that on checking the water head, a num- 
ber of buzzes are heard indicating the 


point on the seale at which the float 
stands. 


*\bstract of 


paper presented at the 
American Institute of Electrical Mngineers, 
Regional Meeting, held in Niagara Falls, 
May 26-28. 


_ +With the Westinghouse Electric & Manu- 
facturing Co., Pittsburgh, Pa. 


By FRANK V. SMITH} 


The dialing of another number will 
set the master relay in the station in 
operation and the unit will start up and 
put itself on the line. In stations that 
are entirely automatic this master ele- 
ment is energized by such a device as 
a time clock, frequency relay, float 
switch or something of the kind, which 
starts the machine when certain pre- 
determined conditions exist. 


SINGLE-UNIT STATION OPERATION 


One of the most interesting cases of 
the application of this type of control 
is to be found on a property of the In- 
terstate Public Service Co. in the Mid- 
dle West. Here there is an old barge 
canal on which are five hydro-electric 
stations, each containing one vertical 
generator. These are known as plants 
No. 2, 3, 4, 5 and 6, stretched over a 
canal length of about four miles with 
machines rated at 500, 150, 312, 250 
and 150 kva. respectively. Plant No. 4 
is the central plant and is used as the 
dispatching point, as a steam station is 
also close to the canal and operators 
are therefore near-by. One pair of 
lines runs to plants Nos. 5 and 6 and 
another pair to Nos. 2 and 3, plant No. 
4 being manually operated. All ma- 
chines generate at 2,400 volts and are 
tied together and to the rest of the sys- 
tem with a transmission line at this 
voltage. 

When starting up a station, the key to 
connect the east or west line to the su- 
pervisory is thrown at the control desk 
and the number of the desired station is 
dialed. On receiving assurance that 
the correct plant is connected to the 
line, a check is made of the water-level. 
If this is suitable, the station is started 
by dialing the proper number. 

The supervisory control performs the 
usual functions of starting and stop- 
ping the units and reading the head of 
water, power output (determined from 
the gate opening) and breaker position. 
In addition, a point is furnished for 
voltage control; this is provided by 
means of a contactor which short-cir- 
cuits a section of the voltage regulat- 
ing rheostat on the generator and, in 
effect, recalibrates it for a different 
voltage. Two trouble horns are fur- 
nished in the dispatching station, one 
for the east and one for the west line. 
When any machine locks out owing to 
the operation of its protective equip- 
ment, the horn sounds until the station 
in trouble is located by means of the 
supervisory system. 

MuLTIPLE-UNIT STATION OPERATION 

In the foregoing cases there has been 
but one generator per station. How- 
ever, installations of two or three ma- 


chines in the same plant are quite 
common and give rise to no particular 
problem. When supervisory control is 
used, the separate units are handled 
almost independently as if they were in 
different stations; the load and breaker 
positions, ete., of each unit are read 


separately, although of course, one 
water-level indicator is sufficient for 


the station. When under complete auto- 
matie control one machine is given 
preference so that it will always start 
first and the others will follow in order 
as conditions demand. A simple knife 
switch is generally supplied, so that 
the No. 1 machine can be changed at 
stated intervals and thus distribute the 
service over the various units. Some- 
times, in order to obtain the maximum 
output from the station, arrangements 
are made so that as many machines as 
possible will operate at their maximum 
points of efficiency rather than dis- 
tribute the load equally over all units. 
One of the most interesting applica- 
tions in the country to multiple-unit 
stations is to be found on the property 
of the Wisconsin Public Service Co. on 
the Peshtigo River. Here, there is a 
string of four plants at Caldron Falls, 
High Falls, Johnson Falls and Sand- 
stone Rapids, connected by a _ 66,000- 
volt line. High Falls is a manually 
operated station of 8,750 kva. from 
which the other three are controlled. 
The first automatic plant to be in- 
stalled was Johnson Falls, which con- 
tains two 2,200-kva. 2,400-volt vertical 
machines with direct-connected exciters 
and is three and one-half miles down 
the river from High Falls. The second 
automatic station to be installed on this 
system was Caldron Falls about seven 
miles up the river from High Falls, 
where there are two 4,000-kva. 2,300- 
volt vertical machines. In the latest 
plant, which is at Sandstone Rapids, 
there are two 2,400-kva. 6,600-volt ma- 
chines with direct-connected exciters. 
An interesting point in connection 
with these stations is that they are ar- 
ranged for starting, not only from the 
supervisory control, but also from a 
low-frequency relay. This relay will 
energize the master element if the fre- 
quency drops to 57 eycles, a delay of a 
few seconds being provided to take care 
of momentary dips. Only one relay per 
station is necessary, and after it starts 
machine No. 1 it is transferred to No. 2 
to be ready to start it when required. 
The machines close down when a pre- 
determined underload exists for a 
stated time, variable up to 30 min.; 
shutting down takes place in the re- 
verse order from starting up. 
In order to show the extreme flexi- 
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bility of this type of supervisory con- 
trot it might be well to enumerate the 
number of different operations that can 
be performed by its means in the Sand- 
stone Rapids Plant. 

1. Start machine No. 1. 

2. Stop machine No. 1. 

3. Release lock-out on machine No. 1. 
This is to allow the machine to operate 
as a complete automatie station start- 
ing by means of its frequency relay if 
conditions demand. 

4. Supervise water - level, 
No. 1. 

5. Qupervise gate-opening, machine 
No. 1. 

6. Increase load on machine No. 1. 

7. Decrease load on machine No. 1. 

8. Raise upper limit of gate-opening, 
machine No. 1. 

9. Lower upper limit of gate-opening, 
machine No. 1. 

10. Close breaker No. 1. This is a 
high-tension oil circuit breaker con- 
necting to one of the 66,000-volt feeders. 

11. Open breaker No. 1. 

12. Supervise breaker No. 1. 

13. Start machine No. 2. 

14. Stop machine No. 2. 


machine 


15. Release lock-out on machine 
No. 2. 

16. Supervise water-level, machine 
No. 2. 


17. Supervise gate-opening, machine 
No. 2. 

18. Increase load on machine No. 2. 

19. Decrease load on machine No. 2. 

20. Raise upper limit of gate open- 
ing, machine No. 2. 

21. Lower upper limit of gate-open- 
ing, machine No. 2. 

22. Close breaker No. 2. 

23. Open breaker No. 2. 

24. Supervise breaker No. 2. 


APPLICATION TO OLD STATIONS 


Automatic operation shows such econ- 
omy that not only is it applied to new 
stations, but also many old ones are 
being changed over by the addition of 
the necessary equipment. In one sta- 
{ion just put in operation under super- 
visory control, there is one 1,000-kw. 
» 300-volt waterwheel generator and 
one 500-kw. 2,300-volt generator, both 
excited from a 50-kw. 125-volt water- 
wheel-driven  exciter. In general a 
direct-connected exciter is by far the 
more desirable for automatic control, 
but of course it cannot always be pro- 
vided in an old station. 


SYNCHRONOUS VISUAL-TYPE 
SUPERVISORY CONTROL 


In all the foregoing installations the 
same kind of supervisory control has 
been used—the audible type—because 
it is quite sufficient to take care of all 
requirements. It is possible, however, 
that what is known as the synchronous 
relay type of control will find applica- 
tion where remote synchronizing is de- 
sirable or where there is such a large 
number of stations to be controlled that 
a constant visual indication is required 
of the status of the equipment in 
each one. 

This apparatus is extremely flexible 
in its application, and there is practi- 
eally no limit to the number or kinds 
of operations that can be performed. 
It does not operate on the impulse or 
code principle, but sets up a complete 
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circuit from the dispatcher’s board key 
over two line wires to the control relay 
of the apparatus to be operated. This 
can be a circuit breaker or any indicat- 
ing device such as a float switch, am- 
meter or voltmeter, which can be ar 
ranged to reproduce its indication at 
the dispatching point. 


DiIRECT-CURRENT GENERATOR 
APPLICATION 


Although the great majority of in- 
stallations are for alternating-current 
generators, there are some cases where 
vertical direct-current machines have 
been used. These are provided with 
the necessary WR and overspeed ca- 
pacity and use Kingsbury thrust bear- 
ings. The commutator is placed below 
the rotor to prevent carbon and copper 
falling in the windings. 

The machines are entirely automatic 
in operation, being controlled by a float 
switch. As the water level rises, the 
float makes contact and starts the gov- 
ernor oil pump motor, and@when the 
proper operating pressure has been 
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reached, an electric solenoid puts the 
governor in operation, the gates open 
and the machine comes up to speed. 
The automatic voltage regulator then 
comes into operation and balances the 
voltage of the machine with the bus 
by working on a motor-operated field 
rheostat. The main direct-current 
breakers are closed and the load taken 
by the generator is regulated by the 
water level; the float switch operates 
over a rheostat inserted in the voltage 
regulation circuit, thus recalibrating it 
and allowing it to regulate for higher 
or lower voltage and therefore larger 
or smaller output. The units are shut 
down at a_ predetermined minimum 
head. 

In addition to balancing the voltage 
at start and regulating it for load, the 
regulator has a third element which 
limits the output of the generator in 
case of trouble. In event of overload 
the voltage is cut down, thus limiting 
the output, and if the overload con- 
tinues the thermal relays lock the ma- 
chine out. 


Steam Power Plants for 


Aircraft 


By E. E. 


Aircraft power plants must possess 
light weight, reliability, economy, 
durability, compactness and flexibility. 
The controlling factor is weight, includ- 
ing the whole power plant and_ the 
weight of the structure to support it. 

A steam plant must consist of boiler, 
engine, auxiliaries and condenser. The 
condenser is necessary in aircraft since 
no aircraft could possibly carry suffi- 
cient water to operate non-condensing. 

A flash boiler has been designed with 
automatie control. On one test with a 
pressure of 325 Ib. per sq.in. gage and 
a steam temperature of 772 deg. F., 
the boiler burned 1.2 Ib. of oil per 
square foot of heating surface and 
evaporated 9,456 lb. of water per hour 
with 80 per cent efficiency. The capacity 
of the boiler-feed pump was the limit- 
ing factor in this case. It is estimated 
that the finished weight of boiler with 
pump fans and all auxiliaries can be re- 
duced to less than 2 lb. per horsepower. 

It is possible that a steam turbine 
with auxiliaries can be built for one 
pound per horsepower. With a _ boiler 
weighing 2 lb. per horsepower the total 
weight is 3 lb. per horsepower, which 
is the weight of the Liberty engine as 
ordinarily installed in land planes. More 
modern engines weigh 2 lb. per horse- 
power, 

For a given output the steam engine 
rejects in its exhaust almost 2) times 
the jacket loss of the internal-combus- 
tion engine. Since this heat must be 
dissipated, the steam condenser will re- 
quire more than twice the cooling sur- 
face of the usual radiator. When this 
is compared with the modern air-cooled 


*Abstract of Technical Note Neo. 259 of 
the National Advisory Committee tor Aero- 
etutics recently issued in Washington, 
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engine which dispenses with all inter- 
mediate cooling apparatus, the steam 
system stands at an even greater disad- 
vantage. Condensing surface affects 
exhaust pressure, and hence engine 
economy, so that reduction of surface 
entails serious losses. 

STEAM PLANT WEIGHT EXCESSIVE 

Studies indicate that the weight of 
the condenser would be 3 lb. per hp.—as 
great as that of the combined boiler, 
engine and auxiliaries, so that the total 
steam plant would weigh 6 Ib. per hp. 
This is about twice that of the average 
modern aircraft power plant, and the 
steam power plant would require about 
twice as much fuel. If a steam power 
plant is to compete with an internal- 
combustion engine on the basis of 
pounds per horsepower per mile flown, 
it will have to develop a design weigi- 
ing half as much and using half as 
much fuel. 

There are only three major reasons 
why the use of a steam plant might at 
first appear attractive: (1) The possi- 
bility of an increase in the reliability 
and life of the plant; (2) the possi- 
bility of utilizing a cheap heavy fuel 
and reducing the fire hazard; (3) the 
possibility of attaining higher powers 
than are possible with the present type 
of internal-cobustion engines. 

Present aircraft power plants are not 
as unreliable as commonly supposed. 
There are record tests of aircraft en- 
gines that have run over 300 hours at 
full throttle non-stop, the equivalent of 
some 30,000 miles at full speed. Com- 
pared with the automobile’ engine, 





weighing 15 Ib. per hp., this is a com- 
mendable performance. Compared with 
the steam power plant of a battleship, 
weighing roughly 135 lb. per hp., it is 
Analysis of engine failures 


also good. 
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indicates that many of them are due to 
troubles with gasoline, oil, and water 





piping—the so-called “plumbing sys- 
tem.” Since the steam power plant will 


have a larger proportion of piping, 
similar failures may be expected. When 
the weight of the steam plant has been 
reduced and when automatic appliances 
have been added for control, the re- 
liability will compare unfavorably with 
the internal combustion engine. 

The possibility of utilizing a cheap 
heavy fuel and reducing the fire hazard 
is attractive, but has not _ been 
demonstrated. Moreover, the burning 
of heavy fuels in internal-combustion 
engines for aircraft service is a prob- 
lem that seems on its way to solution. 
In any event and whatever the fuel, the 
steam plant will require much more 
fuel than the internal-combustion en- 
gine. There would doubtless be no 
saving in fuel cost. 

It is commonly recognized that fire is 
more likely to result from burning of 
the lubricating oil than from the gaso- 
line alone. Gasoline sprayed on hot 
surfaces evaporates so rapidly that it is 
less likely to ignite than heavy lubricat- 
ing oil. The steam plant would presum- 
ably show no advantage, since fuel-oil 
lines would be close to a hot furnace. 

The possibility of attaining higher 
power is not attractive because even 
with the internal-combustion engine the 
need for very large aircraft is not clear. 
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The steam plant does not look par- 
ticularly attractive for heavier-than-air 
craft, but in lighter-than-air craft it 
would seem that the steam plant may 
have better application. However, the 
element of economy is of relatively 
greater importance because these craft 
are designed for long cruising range. 

A less conventional development 
based on the mercury boiler indicates 
a nearer approach to the requirements 
of aircraft. If the economy of such a 
plant can be improved to equal that of 
the internal-combustion engine, the 
total weight per horsepower is not of 
such pressing importance in an airship 
where the weight of fuel carried is a 
much greater proportion of the gross 
weight of the ship than is the weight of 
the power plant. It is only by some 
such development that steam power 
plant can ever be applied to aircraft, 
and the first application, if any, would 
seem to be in airships. 

In discussing the mercury vapor 
cycle, the author of this bulletin in- 
dicates a curious misconception of that 
cycle when he states that “in the mer- 
cury boiler . . . the heat of con- 
densation of the steam is transferred to 
the mercury, which, in turn, is utilized 
in turbine,” and later refers to “the 
necessity of transferring the heat of 
condensation of mercury to the atmos- 
phere.” This is an inversion of the 
actual cycle. 


A British View of Power Development™ 


The review of progress in power sta- 
tions and their equipment written by 
W. M. Selvey, M.I.E.E., and published 
in a recent issue of the Journal of the 
Institution of Electrical Engineers, is 
a masterly statement of what we have 
done and whither we are trending in 
the field of power-station design and 
operation. Familiar with every phase 
of the subject and endowed with a re- 
markable breadth of view and terseness 
of literary expression, Mr. Selvey has 
set down records and forecasts of the 
greatest value and interest, which can 
pe read repeatedly with increasing 
profit. In the space here available it 
is impossible to do more than choose 
some of the principal points from the 
paper, and it is indeed difficult to 
abridge that which contains more in- 
formation than many a book. 


METHOD OF PROGRESSION 


From the earliest days the progress 
of power-station design and equipment 
has been by waves, of which the crests 
represent departures toward increasing 
efficiency and the troughs periods of 
consolidation; that is, of increasing re- 
liability. The crests are accompanied 
by the capital costs of experimenting 
and the troughs by the 
crpital costs representing liquidation 
of experience. At the moment we are 
confronted with the steeply rising wave 
of high-pressure developments, and it 
is fortunate that this has followed and 
not preceded the development of mam- 


decreasing 


moth staticons—otherwise there would 
have been a multiplicity of small high- 
pressure boilers which would have 
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much delayed combustion progress. 
With the advent of pulverized fuel, and 
the preheating of air to such tempera- 
tures as 400 to 500 deg. F., or even 
higher, “we may foresee, in develop- 
ments which are almost ripe, the dis- 
appearance of the mechanical stoker, 
the furnace brickwork, and the econ- 
omizer all in one step. The boiler of 
the future will have small heating sur- 
face in the expensive high-pressure 
part, large superheaters, a large re- 
generator, powerful fans, and _ pul- 
verizers.”’ 

The increase in steam pressures for 
an increase in efficiency seems naturally 
to require an increase in temperature. 
Temporarily, this line of advance was 
blocked by the limitations of ma- 
terials, but much has already been 
done toward producing materials that 
can be used at the temperatures and 


under the loads which the engineer 
“igi 
desires. 
INFLUENCE OF SITE 
he fact that the new capital sta- 


tions of this country have to be placed 
where there are suitable water facili- 
ties generally results in there being 
plenty of room for extensions. This, 
in itself, will do much to the 
rational development of power-station 
design. When the implications of re- 
heating and pulverized fuel have been 
fully absorbed, it seems possible that 
entirely new designs will emerge. The 
buildings may then be in three sections, 
one for the coal-handling and _ treat- 
ment plant, one for the boiler and tur- 
bine units, and one for the switchgear. 
Constructional difficulties arising from 
the uncertainty of forndations on river- 
side sites make it a matter for 


assist 


con- 
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sideration whether a cheaper construc- 
tion, on the whole, could not be ob- 
tained by bringing the water in open 
cuts or tunnels to some distance in- 
land. The question of coal unloading 
may, however, be a determining fac- 
tor. Prolonged investigations show 
that merely muddy water is quite good 
for condensing purposes, but traveling 
silt, floating and water-logged detritus 
may constitute a serious problem and, 
for the disposal of the great amount 
of refuse caught on the screens of a 
large station, it may be profitable to 
install a small destructor. 

More than ever, says Mr. Selvey, it 
can be realized that the future capital 
station should be surrounded by sub- 
sidiary industries and, although the 
time is not quite ripe, with the chemi- 
cal refining works attached to a low- 
temperature carbonization process. 

BOILERS AND FUEL 

The increases in boiler pressures and 
ratings have resulted already in a 
great deal of development work, both 
in materials and design, which work is 
still proceeding. Forge-masters, both 
in Britain and Germany, are tackling 
successfully the demand for large 
forged drums, and the general trend 
of boiler practice is toward the elimina- 
tion of rough labor and the substitu- 
tion of skilled attendance and repair. 
Boiler users in this country have ap- 
parently got into a somewhat embarras- 
sing position by their demanding and 
being supplied with washed and graded 
fuel. With collieries organized to meet 
this demand, the “tail-end” fuel avail- 
able for pulverizing consists of slacks, 
washed and unwashed, but often very 
damp. 

Many of the most 
posals, both for boilers and turbines, 
must remain confidential at present, 
but among the developments that may 
be noted are the extension of Callen- 
dar’s steam tables, the improvements 
in blade design and construction, and 
the progress made in the production 
and testing of large forgings. The re- 
sults of Barton and Carville B., pub- 
lished in the Electricity Commissioners’ 
returns, and the results obtained in 
the Hell Gate station, show that modern 


interesting pro- 


steam stations are approaching the 
thermal utilization of the Diesel en- 
gine, even without fully adopting all 


that is now open in the way of ther- 
modynamic advance. 

Though condensers are not sub- 
jected to high pressures and tempera- 
tures, they offer physical and economic 
problems of great importance and _ in- 
terest. Progress in these directions is 
still very rapid, and the general trend 
is toward condensers with somewhat 
smaller shells and many fewer tubes. 

Much quiet progress has been made 
in alternator design, in constructional 
details and, particularly, in the ventila- 
tion of machines. The importance of 
switchgear is now universally realized 
and the four main types of construction 
still make continual progress. 

Much more might be said on these 
and allied subjects, including: the mul- 
titude of power-station auxiliaries; in- 
deed, each paragraph in Mr. Selvey’s 
review offers scope for a special paper 
and it is to be hoped that engineers 
and students will seize the opportunity 
thus placed before them. 
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Power Deliveries from Wilson Dam Halted 
as Operatives Refuse New Conditions 


Alabama Power Declines to Pay Army Engineers’ Rates for Primary 
Power on Stipulation That Entire Output Be Purchased 


ELIVERIES of power from _ the 

Wilson Dam at Muscle Shoals were 
suspended July 3 when the Alabama 
Power Co. declined to accept conditions 
of operating methods and a new sched- 
ule of rates proffered by the Corps of 
Engineers of the United States Army. 
As this is written, an agreement that 
will result in the re-establishment of 
service seems to be imminent. 

With the closing down of the gen- 
erators, the Alabama Power Co. re- 
sumed the operation of the steam plant 
at Nitrate Plant No. 2. This plant has 
a capacity of 60,000 kw.-hr. which is 
24,000 kw.hr. less than the maximum 
amount of hydro power which can be 
handled with the present transformer 
installation. 

When the War Department entered 
into an informal agreement to furnish 
hydro power at two mills, it was ex- 
plained at the headquarters of the 
Corps of Engineers that it was to be on 
a basis of “if and when available.” 
During the testing period dump power 
was being sold; now, it is contended, it 
is primary power. 


SCHEDULE FAVORS GOVERN MENT 


Representatives of the Alabama 
Power Co. point out that the power 
would be worth much more were it pos- 
sible to make a contract for a definite 
period, but this the War Department 
is not in a position to do. For that 
reason, they stated, the company must 
be prepared at all times to start the 
steam plant. Consequently, a portion 
of the fuel saving is offset by the ex- 
pense of being in readiness. The engi- 
neer officers who devised the proposed 
schedule sought to give the government 
the advantage of at least the full 
amount of the coal saving plus the 
operating charge. 

The schedule of rates proposed by the 
engineers is 6 mills for that part of 
hydro power substituted for steam 
power generated at the Sheffield plant; 
tf mills for that substituted for power 
from the Gadsden plant and 3 mills for 
that substituted for power from the 
Gorgas plant. 

There would be no great difficulty, it 
was said, in reaching an agreement as 
to the price of the power, but the oper- 
ating conditions imposed are not aec- 
ceptable. The engineers want the com- 
pany to agree not to operate steam 
plants if that prevents the use of the 
maximum amount of hydro power that 
can be taken away. This represents the 
view of those who would see everything 
revolve around the Wilson Dam, it is 
contended. The engineers of the Ala- 


bama company, on the other hand, point 
out that they must get the most out 
of their interconnected system, which 
would not be possible under the operat- 
ing methods suggested by Major Max 
Tyler. 

A counter proposition submitted by 
the Alabama Power Co. proposes a 
simple flat rate on the basis of $1,200,- 
000 annually. 


Old Legislative Act Offers St. 
Lawrence a Setback 


An unrepealed act of the legislature 
of New York State passed in 1850 ap- 
parently giving a grant in perpetuity 
for the construction of a dam across the 
St. Lawrence River which may further 
complicate the St. Lawrence power de- 
velopment situation has come to light 
at Albany. 

The legislature that year passed 
Chapter 165 of the laws of 1850, read- 
ing as follows: 

§1. Henry Van Rensselaer of Ogdens- 
burgh, St. Lawrence County his heirs and 
assigns, are hereby authorized to erect, for 
hydraulie purposes, a dam across that chan- 
nel of the river St. Lawrence lying between 
the main shore in the town of Lisbon, in 
the county of St. Lawrence, from the lands 
of said Van Rensselaer on said main shore, 
to Galloup Island, in said river, and to 
maintain and continue said dam for such 
purposes. But this act shall not authorize 
said Van Rensselaer, his heirs or assigns, 
to tlow or otherwise injure lands of other 
persons.” 

The location of the dam authorized 
by the act of 1850 is four miles below 
Ogdensburg and about 30 miles up 
stream from Barnhart Island at which 
point the present applicants to the New 
York State Water Power Commission 
contemplate the erection of projects. 
A search of the statutory records show 
that the law has never been repealed 
or amended. An inquiry as to the pres- 
ent status of this law was received at 
Albany July 7 from a prominent man 
in the north country said to favor state 
development. 


Conowingo Power Contracts 
Awarded 


Two important contracts for equip- 
ment for the Conowingo hydro-electric 
project on the Susquehanna River, being 
built under the supervision of Stone & 
Webster, Inc., for the Philadelphia 
Electric Power Co., a Philadelphia Elec- 
tric Co. subsidiary, have been awarded 
to the Westinghouse Electric & Man- 
ufacturinge Co. and the Allis-Chalmers 
Manufacturing Co. 

The former will build three giant 
electrical generators and two vertical 


waterwheel generators and exciters, to 
cost more than $1,000,000 and the Allis- 
Chalmers concern will construct four 
hydraulfe turbine units at a cost of 
$1,238,000. 

The generators to be built by the 
Westinghouse company are each rated 
at 40,000 kva. The waterwheel gen- 
erators will have a capacity of 1,600 
kva. and will weigh 1,250,000 pounds 
each. Part of this equipment will be 
built at the South Philadelphia works 
of the Westinghouse company. 

According to the specifications for 
the Allis-Chalmers contract, each of the 
hydraulic units will have 58,000 horse- 
power. 

The main generators ordered from 
the Westinghouse concern will be of 
the vertical type and part of eleven 
identical units to be installed when the 
Conowingo plant is completed. 

A previous contract awarded for the 
enterprise went to the General Electric 
Co. It called for four huge water- 
wheel-driven generators. 

The initial installation of electrical 
generating equipment at Conowingo 
calls for eleven 36,000 kw. units. It 
will include seven units, giving the 
station 350,000 hp. The Niagara Falls 
Power Co. development produces 452,- 
500 hp. and Muscle Shoals has a rated 
capacity of 260,000 horsepower. 


Power Line Hooks Up Seven 
States 

The inauguration of electric service 
over a new 132,000-volt transmission 
line between South Bend and Michigan 
City, Ind., began June 28. This line 
bridges the last gap in a giant super- 
power electric system which now ex- 
tends into seven states. It hooks up 
the Chicago system with a network of 
lines running into Michigan, Ohio, West 
Virginia, Kentucky and Indiana and, 
through other connections already 
made, into Pennsylvania and Virginia. 

This power is supplied, carried and 
distributed by various companies. The 
final connecting link is owned by the 
Northern Indiana Public Service Com- 
pany, and is interconnected with sim- 
ilar lines owned by the Commonwealth 
Edison Co. of Chicago and the Publie 
Service Co. of Northern Illinois. Power 
is carried over other lines of subsid- 
iaries of the American Gas & Electric 
Co. which extend into Ohio, Michigan, 
West Virginia, Virginia, Pennsylvania, 
and Kentucky. In Pennsylvania con- 
nection is made with lines of the West 
Penn Co. 

The power plants which supply cur- 
rent are located at Joliet, Ill.; South 
Chicago, near South Bend, Ind.; Michi- 
gan City, Ind.; Aetna, Ind.; Philo, near 
Zanesville, O., and Windsor, O., and 
connect with the plants of the West 
Penn Co. These plants have a capacity 
above 400,000 hp., and the electric en- 
ergy can be fed in every direction. 
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Steam Power to Supplement Hydro-Klectric 
Systems a Feature of A.S.M.E. Meeting 


Relative Economies of Water and Steam Power Discussed 


-Combined 


Development Held Needful—Abbott Advises Fuel Transpor- 


tation as Substitute for Long Transmission Lines 


TEAM power development as ap- 
Shel to systems primarily hydro- 
electric was the feature subject under 
discussion at the hydraulic session of 
the A.S.M.E. spring meeting, held at 
San Francisco June 30. 

Three papers presented at the hy- 
draulic session were as follows: “As- 
pects of Steam Power in Relation to a 
Hydro Supply,” by A. H. Markwart, 
vice-president in charge of engineering, 
Pacific Gas & Electric Co.; “Water 
Power and Steam Power in California 
Utilities,” by H. A. Barre, executive 
engineer, Southern California Edison 
Co., and “Speed Changes of Hydraulic 
Turbines for Sudden Changes of Load,” 
by E. B. Strowger, Niagara Falls 
Power Co. and S. L. Kerr, Jr., assistant 
hydraulic engineer of the Wm. Cramp 
& Sons Ship & Engine Building Co. 


STEAM SYSTEM FOR ECONOMY 


Economics involved in the water 
power versus steam power question 


were considered by both Mr. Barre and 
Mr. Markwart. Their idea and points 
of view differed, but both agreed that 
for the most efficient development of 
water resources a combined steam and 
hydro program is essential. Mr. Mark- 
wart stated that hydraulic power should 
be developed as fully as possible not 
only from the power supply viewpoint, 
but because of the conservation of nat- 
ural resoure?s effected and the develop- 
ment of and service to rural load cen- 
ters adjacent to transmission lines. He 
further declared that steam power 
should be provided and a co-ordinated 
system built up to effect the best sys- 
tem of economy for stand-by, for meet- 
ing the seasonal hydro deficiency during 
the short-water period on non-regulated 
streams, and for meeting the dry year 
hydro deficiency. He contended that 
with major steam plants power can be 
delivered at load centers for about 8 
mills per kilowatt-hour and with a co- 
ordinated steam and hydro system for 
even less than that amount, consider- 
ing oil to be as high as $2 per bbl. 

Considering oil at $1 per bbl. 
with the 425 to 450 kw.-hr. per bbl. 
efficiencies effected at the new Seal 
Beach and Long Beach steam plants, 
Mr. Barre quoted fuel costs at about 
23 mills per kw.-hr. With this condi- 
tion existing, further development of 
stream-flow hydro plants is practically 
out of the question, and even projected 
storage hydro plants must be = scru- 
tinized more carefully than heretofore. 
According to Mr. Barre only an in- 
crease of several hundred per cent in 
fuel prices can change this condition. 
These last two statements of Mr. 
3arre’s caused much discussion and 
the consensus of opinion seemed to be 
that he was swinging the pendulum too 
far in favor of steam development. 

In the discussion of these papers 
S. A. Moss, of the General Electric Co., 
Lynn, Mass., gave some _ interesting 
facts and figures showing the influence 


and 


of industrial development and demands 
upon the design and construction of 
steam plants on Eastern hydro systems. 
He pointed out that this has made 
feasible the installation of units from 
5,000 to 16,000 kva. and he voiced the 
question as to whether or not the in- 
dustrial development of the Pacific 
Coast would bring about a similar con- 
dition. 
SPEED CHANGES CONSIDERED 

R. L. Thomas, assistant to general 
superintendent, Pennsylvania Water & 
Power Co., criticized Mr. Barre’s state- 
ments as being extreme and cited nu- 
merous factors in favor of full develop- 
ment of all water-power possibilities. 
He suggested that steam, more prop- 
erly, should be qualified as stand-by for 
transmission lines rather than for 
hydro plants. 

W. L. Abbott, Commonwealth Edison 
Co., Chicago, and president of the 
A.S.M.E., in speaking of experiences in 
the Middle West pointed to the advisa- 
bility of transporting fuels to centrally 
located steam plants rather than trans- 
porting power over long transmission 


lines. Discussion and criticism of this 
statement pointed to the mission of 
consideration on the development of 


the territory traversed by such a trans- 
mission line. 

The paper on speed changes of hy- 
draulic turbines by R. S. Quick, of the 
Pelton Water Wheel Co. presented a 
mathematical discussion of the prob- 
lems incident to the study of that sub- 
ject as conducted on a 70,000 kw. unit. 
Methods of determining governor time 
were noted in the paper and the rela- 
tion of generator flywheel effect to 
speed variation was established. The 
author also enlarged upen the mathe- 
matical considerations of water ham- 
mer and its effects. 


In the discussion of this paper Roy 
Wilkins, of the Pacific Gas & Electric 


Co., took exception to the assumption of 
any fixed values of penstock-pressure 
rise in making calculations. He also 
stated that a practical solution of the 
problem of speed changes would be 
dictated by a proper economic balance 
between the costs of penstocks and the 
costs of turbine-generating equipment. 


West Coast Power Interests 
Bought by Foshay Co. 

The W. B. Foshay Co. purchased on 
June 24 control of the West Coast 
Power Co., holding several public util- 
ity properties in Oregon and Washing- 
ton. This will be a part of a consoli- 
dation involving a total investment of 
$8,000,000, according to A. Welch, west- 
ern manager of the Foshay interests. 

For some time the West Coast Power 
Co. has been owned by Cammack & 
Co., of Chicago, with whom the pur- 
chase contract has been executed. The 
Foshay company has offices in Portland, 
Oregon, New York, Chicago, Minne- 
apolis and St. Paul. Quite recently, 
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it was stated that the contract was 
signed for the People’s Light & Power 
Corp. of Minneapolis, which is a cor- 
poration formed by the Foshay Co., 
to take over, manage and operate utili- 
ties. The announcement includes the 
statement, however, that the manage- 
ment of properties after Aug. 1 will be 
in the hands of officers of the W. B. 
Foshay Co., properties to be consoli- 
dated on that date with other holdings 
of the People’s Light & Power Corp., 
which will include electric, gas, water 
and street railway companies in eight 
states of Oregon, Washington, Cali- 
fornia, Arizona, Minnesota, Iowa, Wis- 
consin and Vermont. 


Hydro-Electric Development 
Active in Quebec 


It is estimated in Quebec that the 
erection of hydro-electric transmission 
and distribution lines in that province 
will total 2,000 miles this year, Consul 
General Albert Halstead, at Montreal, 
informs the Department of Commerce. 

The Quebee Public Service Commis- 
sion granted more permits for such 
projects during the first half of 1926 
than during the entire year 1925, Of 
15 applications awaiting consideration, 
one is for a 100,000 volt transmission 
line from Rapides des Quinze into the 
Rouyn mining district, and another is 
for petition of the Shawinigan Water 
& Power Co. for permission to construct 
a line through Champlain County to 
Cap de la Madelaine. 

The estimated cost of each of these 
projects, it is reported, is from $6,000,- 
000 to $7,000,000, 


White River Development 
‘ al 
Expected Soon 

Indications are that the controversy 
over the development of the White 
River will be settled in Arkansas. If 
the Federal Power Commission is re- 
quired to pass on the matter, it will be 
on the basis of which company has the 
best plan for utilizing the maximum 
resources of the stream. 

From evidence now before them the 
engineers of the Power Commission ave 
inclined to regard as better the scheme 
of development worked out by the 
White River Power Co., a subsidiary 
of the North American Co. The Dixie 
Power Co., a Couch interest, however, 
claims to have as good a plan and has 
promised to submit further data. State 
rights have been issued to both con- 
cerns, 


New Brunswick Development, 
Delayed, Now Pushed 

The International Joint Commission 
has granted the application of the St. 
Johns River Power Co. eovering a 
power development in New Brunswick, 
but affecting the international sector 
of the river. 

The commission a year ago author- 
ized the New Brunswick Power Com- 
mission, a public agency, to develop 
this project. Subsequently, however, 
the people of New Brunswick voted 
against government ownership and 
operation, which made it necessary to 
grant new authority to the private com- 
pany which now proposes to undertake 
the work. 
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Treasury Department Analyzes Leading 


Bids for Muscle Shoals 


Study Compares Bid Offered by Henry Ford—Data Recently Brought 


to Light Shows Committees’ Former Conclusions Inaccurate 


UCH significance is attached to 

the Treasury Department’s anal- 
ysis of the two principal bids for 
Muscle Shoals and their comparison 
with the bid submitted previously by 
Henry Ford. By this impartial study 
an example is set which is likely to be 


followed frequently by committees of 
Congress in the future. 

Had the trained actuaries of the 
Treasury Department analyzed the 


Ford bid and the other offers that have 
been made for the government’s Mus- 
cle Shoals properties, many of the wild 
claims made by members of the Senate 
and House could have been refuted im- 
mediately. Even the committees them- 
selves have been guilty of great in- 
accuracy in some of the conclusions 
they have drawn from financial setups. 
It was not until late in the considera- 


DAM NO. 2, DAM NO. 3, AND STEAM PLANT, 


I. Without Headwater Storage 
Present worth of future payments. 
Interest return to | 

. fp. APPT ee Tee CCL eer oa tr oP le 

II With Headwater Storage 
Present worth of future payments. 
Interest return to | 

per cent 


United States for headwater storage, 


tion of Muscle Shoals at this 

Congress that the details 

follow became available. 
The Treasury Department’s financial 


session of 
about to 


analysis of the various offers is sum- 
marized in the table. 
Facts DEVELOPED 
Certain interesting facts develop 


from this analysis: 
The offer of the Air Nitrates Corp. 


returns but 2.828 per cent on the in- 
vestment of the United States, and not 
t per cent as has been the common 
understanding. 

The offer of the Air Nitrates Corp. 
is worded so that a reader is led to 
believe it provides per cent interest 
return to the United States, on its in- 


vestment. But, the bidder stipulates 
that this is to apply to the expenditures 
made by the United States reduced by 
all amounts expended prior to May 31, 
1922, or $20,738,404. That is, bidder 
asks deduction of 41.7 per cent of the 
total of $49,734,335 expended by the 
United States up to date. The effect 
of this deduction of capital and the ar- 
rangement of deferred payments is that 
the offer will return only 2.828 per cent 
on the total investment that the United 


States must make to carry out the 
contract. 
2. The Air Nitrates offer provides no 


payments beyond this 2.828 per cent. 
There can be no possible retirement of 
the capital investment by the United 
States, or of any part of it. 

The Air Nitrates offer is worded to 
create the impression that in addition 
to 4 per cent interest return a fund will 
be created to pay back to the United 
States the total investment within one 
hundred years. The Treasury analysis 


S. on its total investme nt of $80, 772, 341, 


S. on its total investment of $80, 772, 341, 


*The offer of the Air Nitrates C orporation or Henry Ford « loes 


clearly shows that only 2.828 per cent 
interest will be received on the invest- 
ment, and that no money would be 
available to repay any of the principal. 

3. The offer of the Air Nitrates Corp. 
is nearly the same as the Henry Ford 
offer. 

The Ford offer on a 50-year basis re- 
turns 2.798 per cent, whereas the Air 
Nitrates offer returns 2.828 per cent. 
It is noticeable that the bidder care- 
fully calculated his payments to have 
an offer “as good as the Ford offer” 
and but slightly better. 

4. The Associated Power Companies 
offer returns 3.252 per cent interest on 
the total investment if no headwater 
storage is constructed, and 4.432 per 
cent interest if headwater storage is 
constructed in 10 years. 

The Associated Power Companies 


ALL FULLY EQUIPPED 
Associated Air Nitrates 
Power Cos Corporation 


Henry Ford 
$54,627,610 $45,832,283 


$45,986,482 


y. 252 2.828 2.798 


$78,695,930 $45,832,283* $45,986,482 


4. 432 2.828 2.798 
not provide for any increased return to the 


offer, if headwater storage is con- 
structed in ten years, will return 4 per 
cent interest to the United States on 
the yearly balances of the total invest- 
ment, and in addition repay to the 
United States $66,015,946, or 81.7 per 
cent of the initial investment. This is 
within the fifty-year lease period, at 
the end of which time the United States 
will also have returned to its possession 
the entire power properties. 


Commission Approves Finch 
Report on St. Lawrence 


The New York State Water Power 
Commission has approved in principle 
the report and recommendations of Roy 
C. Finch, New York State Engineer, 
who recently completed an investigra- 
tion on the St. Lawrence power develop- 
ment situation. In executive session it 
was decided to confer through a com- 
mittee with authorities of the province 
of Ontario with a view of discussing 
with them matters which would be in- 


volved. It is hoped to arrange this 
meeting soon in Toronto. 
Negotiations will also be held with 


the federal government and_ other 
agencies, whose permission is necessary 
before development can be begun, to 
ascertain their views regarding terms 
and conditions of a lease. The matter 
will also be taken up with the two appli- 
cants, the American Super Power Corp., 
and the Frontier Corp., whose applica- 
tions are now pending before the com- 
mission. 

W. R. Thompson, engineer 
American Super Power Corp., was the 
only one to appear at the meeting 
representing either of the applicants. 


of the 
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H. W. L. Gardiner, business manager 
of McGraw-Hill publications on the 
Pacific Coast, died in San Francisco 
June 25. Mr. Gardiner in 1917 gave 
up his own advertising agency in Los 
Angeles, which had been very success- 
ful, to take charge of advertising in 


the Pacific Coast territory for the 
McGraw-Hill Publishing Co., at that 
time publishing seven journals. He 
rapidly built up the advertising depart- 
ment on the West Coast and, as the 
company acquired new papers, took on 
responsibility for the additional ac- 


counts that thus were added to the list. 
In recent years, in conjunction with H. 
C. Worden, Mr. Gardiner effectively 
handled the Western advertising ac- 
counts for all fifteen McGraw-Hill pub- 
lications, making his headquarters at 
San Francisco. In the course of fre- 
quent trips during his eight-year period 
he made friends very extensively, and 
his passing will be felt as a loss through- 
out the West. Mr. Gardiner’s death 
came unexpectedly and while he was 
in excellent health except for somewhat 


impaired eyesight, an operation for 
this eye trouble developed complica- 
tions, and his death occurred only a 


few days later. At one time Mr. Gard- 
iner was vice-president of the Curtis- 
Newhall Co., industrial advertisers. 


Julian Harvey, technical engineer of 
the Connors Creek plant of the Detroit 
Edison Co., died on June 30, as a re- 
sult of a fall through a skylight on 
the boiler-room roof. 

In 1916 Mr. Harvey graduated from 
Cornell University with the degree of 
M.E., and after a brief experience in 
the textile industry, joined the U. S. 
Army as a lieutenant in field artillery. 
In France, during the war, he was de- 
tailed as instructor at an officers’ train- 
ing: camp. 

For the last seven years he was with 
the Detroit Edison Co., in positions of 
increasing responsibility for plant oper- 
ation and economy. He is survived by 
his widow and two young daughters. 
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George A. Johns, manager of the 
Central Power Co. at Central City, 
Neb., has been transferred to the 
Ravenna district as manager. 

J. N. Mahoney, formerly chief en- 
gineer and general manager of the 
Sperry Gyroscope Co., Brooklyn, N. Y., 


has been apointed manager of engineer- 


ing for the American Brown Boveri 
Electric Corp., with headquarters at 


Camden, N. J. 


Frank W. Smith, vice-president and 
general manager of the United Electric 
Light & Power Co., New York, was the 

uest of honor at a dinner given June 
21 at the Union League Club by officials 
of the local public utility companies 
celebrating Mr. Smith’s recent election 
to the chairmanship of the board of 
directors of the New York & Queens 


Electric Light & Power Co. 
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The Cutler-Hammer Manufacturing 
Ce., Miiwaukee, Wis., has appointed B. 
M. Horter, formerly at the firm’s Phil- 
adelphia office. to succeed J. M. Fernald 
as manager of the Bo:ton office. July 1 
Mr. Horter assumed his new post. 


The Homestead Valve Manufacturing 
Co., Homestead, Pa., announces the ap- 


pointment cf the F. A. Herr Co., 360 
Warwick Ave., Buffalo, N. Y., as a 
representative in the Buffalo and 
Rochester district. 

The De La Vergne Machine Co. 


through its Western oflice at Houston, 
Tex., has taken another order from the 
Maznolia Pipe Line Co. of Dallas, for 
eight 200-hp. vertical De La Vergne 
sclid-injection Diesel oil engines. 


The Jeffrey Manufacturing Co. of 
Columbus, Ohio, has elected Robert W. 
Gillispie vice-president, assistant 
general manager and member of the 
board of directors. Mr. Gillispie has 
for many years been identified with the 
Bethlehem Steel Co. 


as 


The Edison Electric Iluminating Ce. 
of Boston announces that a 60,000-kw., 
400-lb.-pressure steam turbine unit will 
soon be added to the equipment in its 
Edgar (formerly Weymouth) station on 
Fore River. The contract is likely to 
be awarded in a week or two. 


The Burke Electric Co., Erie, Pa., 
manufacturer of  alternating- and 
direct-current motors, synchronous 
motors, generators, motor-generator 
sets, electric arc welding equipments 


and Universal motors, announces the 
appointment of C. A. Cotton, 135 High 
St., Boston, Mass., district sales 
agent for the New England territory. 


as 


The Br.dgeport Brass Co. of Bridge- 
port, Conn., has appointed William 
J. Butler as salesman of Bridgeport- 
Keating flush valves, Plumrite brass 
pipe and Bridgeport tubular plumbing 
goods, calling on architects, jobbers and 
plumbers in northern New England. 
Mr. Butler will make his permanent 
residence in Boston. 


The 


Louis, 


American Pulverizer Co. of St. 
Mo., has appointed the A. M. 
Lockett & Co., Queen and Crescent 
Bldg., New Orleans, La., as represen- 
tative in Louisiana and southern Mis- 
sissippi. Also the Titzel Engineering & 
Equipment Co., 30 E. Gen. Robinson St., 


Pittsburgh, Pa., as representatives in 
Western Pennsylvania, West Virginia 


and western Virginia. 


The Hills-McCanna Co. Chicago, an- 
nounces the opening of a sales office in 
charge of Harry Hartling, Room 8382, 
Guardian Bldg., Cleveland, Ohio. Mr. 
Hartling will have charge of engineer- 
ing and sales work on Hills-MeCanna 
non-ferrous alloys and products for cor- 
rosion resisting service, as well as the 
force-feed lubricators and steam 
specialties manufactured by the com- 
pany, in the State of Ohio, western 
New York and western Pennsylvania. 


iW 
Speed Reducers—The Philadelphia 
Gear Works. This catalog tells the 


great advantages of speed reducers in 
general, and gives facts, figures, charts 
and illustrations regarding the four 
types of units produced by the Phil- 
adelphia Gear Works. The spur gear, 





Coming Conventions 
Association of 

Compunies, 

Quebec, Sept 


Edison) Illuminating 
Chateau Frontenac, 
27-Oct 1 r 3S 


Millar, 80th St, and Kast End Ave., 
New York, 

Empire State Goes and Eleectrie Asso- 
cizt'on, Lake Placid Club, N. Y., 
Sept. 30-Oct. 1. C. H. B. Chapin, 
Grand Central Terminal, New rork 


National Association of Stationary 
Lingineers. I AY. Raven, 117 


South Dearborn St., Chicago, Ill 
Convention at Atlantic City, begin 
Sept. 14 erroneously announced 
“ws Sept. 6-11 Nnnual conventions 
and exhibitions of state associations 


are scheduled for the following 
dates: 

New York State Association, Wilmer 
T. Meinzer, 3626-215 Place Bay 
side, Long Ishind, N.Y. Postponed 
from June 11 to 22, at Troy, N. Y., 
to Sept. 12-13 at Atlantic City, N. J. 


Universal Craftsmen Council of Engi- 
neers, 24th convention and exhibit 
Milwaukee Auditorium, Milwaukee, 
Aug. 3-7. 

Wisconsin State Association. RR. De, 
Scott, Kau Claire, Wis Convention 
at Milwaukee, Aug. 3-6; Minnesota 
State Association, C. A. Nelson, S00 
22nd Ave., N. Ek. Minneapolis, Minn. 
Convention t Rochester, Minn, 
Aug. 4-6; New Jersey State 
Association, Ss. G Dalrymple, 
111 Hutton St., Jersey City, Con- 

vention at Atlantic City, Sept. 12; 

Penns lvania State 

Frank J. MeCarron, 3647 North 

lith St., Philadelphia, Convention 

at Philadelphia, Sent. 12-13 








A association, 











worm gear spiral-bevel and herring- 
bone types and the straight herring- 
hone gear type are those considered. 


Chain-Grate Stokers — McClave- 
Brooks Co., manufacturer of combus- 
tion systems, Scranton, Pa. Anthracite 
chain-grate stokers for all grades of 
anthracite and coke breeze is the sub- 


ject of this 16-page illustrated  bul- 
letin. Maintenance and operating fea- 
tures are noted, and consideration is 


given to the forced-draft field in des- 
cribing the forced-draft chain-grate 
stokers made by the company, the coal 
hopper, spur-gear drive, ratchet drive, 
jacks and removable grate links are 
separately dealt with. Chain-grate 
stokers for natural draft and forced 
draft for all grades of bituminous and 
lignite fuels are featured in a similar 
bulletin, 


Electric Drills and Portable Grinders. 
—Chicago Pneumatic Tool Co., 6 East 
44th St., New York City. Circular illus- 
trating and describing the company’s 
new lines of No. 25 Little Giant Uni- 
versal Dril's, screwdrivers, nut runners 
and tappers. The drill was designed 
to produce a sturdy, compact high-speed 
machine with maximum power, 
moderate weight and great endurance 
for industrial work. 

The Little Giant Grinder No. 33 has 
three cylinders, 120 deg. apart, 
provided with its own valve of 


each 


the 


wey 
fo 


piston type, allowing extremely short 
live air ports. Pistons and toggles 
are of the pin type, and the vent tube 
is of the centrifugal ball check type. 
Sluice Gates — 
Neponset, Mass. 
eral catalog 


Coffin Valve Co., 
Section 1 of the gen- 
gives descriptive and 
dimensional information, recommenda- 
tions and sample specifications of 
standard sluice gates. This catalog is 
put out in separate sections, each sec- 
tion devoted to one kind of valve or 
operating mechanism. Part 1, embel- 
lished with nearly a hundred figures 
and tables, includes consideration of 
no-wedge gates, adjustable wedge 
gates, with and without top and bottom 
wedges, the self-contained type, 


and 
sluice-gate operating stems. 
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COAL 


The following table shows the trend 


of the spot steam market in various 
coals, f.o.b. mines; mine run except 
Pittsburgh gas slack: 
Bituminous Market July 5 
Net Tons Quoting 1926 
Pool | New York... $2. 5600 $2.75 
Smokeless... Boston 1.70 
Cleartield. Boston 1.65 2,00 
Somerset, . Boston eo 1.636, 2.10 
Kanawha ioe Columbus..... 1.45 1.70 
Hocking Columbus..... 1.407 1.7 
Pittsburgh..... Pittsburgh...... 1.60@. 1.90 
Pittsburgh gas 

slack Pittsburgh 1.20 1.3) 
Franklin, Tl Chieago 2.25@ 2.5) 
Central, Hll.... i 2.000 2°15 
Ind. 4th Vein, Chiao. ....««<. 2.1000 2.25 
West Ky... Louisville... 2... 90 1.40 
S. E. Ky. Louisville, Sars 1.3007 1=75 
Bie Seam Birmingham,.... 1.75@0 2.00 
Anthracite 
Gross ‘Tons 
Buckwheat No.1. New York...... 1.50@ 3.50 
Buckwheat No. 1. Philadelphia 2.15@ 2.75 
Birdseye. . New York 20 2.00 

FUEL OIL 

New York—July &, light oil, tank- 
car lots; 28@34 deg. Baumeé, 6e. per 
gal.; 36@40 deg., 6%c. per gal. f.o.b. 
Bayonne, N. J. 

St. Louis—June 30, tank-car lots, 


f.o.b. St. Louis; 24@26 deg., 
bbl.; 26@28 deg., 
30 degw., $2.15 


$2.05 per 
$2.10 per bbl.; 28@ 
per bbl.; 30@32 deg., 
$2.20 per bbl.; 32@36 deg., gas oil, 5.8c. 
per gal.; 88@40 deg., 6.5c. per gal. 


Pittsburgh—June 29, f.o.b. local re- 
finery; 30@34 deg., fuel oil, 6%ce. per 
gal.; 36@40 deg., fuel oil, Tic. per gal. 


Dallas—July 3, f.o.b. local 


refinery 
26@30 deg., $1.70 per bbl. 


Philadelphia—July 2, 27@30 deg., 
$2.622@$2.684 per bbl.; 18@22 deg., 


$1.93@$1.99; 


1I83@19 dege., $1.75@$1.81 
per bbl. 


Cincinnati—June 29, tank-car lots 
f.o.b. local refinery, 24@26 deg. Baumé, 
Gice. per gal.; 26@30 deg., 68c. per gal.; 
30@32 deg., 7c. per gal. 


Chicago—June 28, tank-car lots f.o.b. 
Oklahoma, freight to Chicago, 92c, per 
bbl.; 24@26 deg., $1.25 per bbl.; 26@30 
deg., $1.30; 30@382 deg., $1.45. 

Boston—July 6, tank-car lots, f.o.b. 
12@14 deg. Baumé, 4.42c. per gal.; 
28@382 deg., 5.8c. per gal. 
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New Plant Construction 























| 
Ala., Birmingham—HBirmingham Klectric i., Chieago—Sanitary Dist, H. hk. Wal- 11-Dist 3, including pumping station 
(o,, J. S. Pevear, V. Pres. and Gen. Mgr., lace, Clk., 910 South Michigan Ave., will equipment complete in Beechwood and E —- 
impire Bide, is having plans prepared for receive bids until July 15 for_ furnishing mont sub- divisions, 5 Estimated cost $108,- 
the construction of a new electric and gas and installing an electric lighting system 204, L. C. Boyatt, Court Houses, is engineer. 
distribution and storeroom building at 6th for South California Ave. bridge over main O., Cleveland—SZisters of Notre Dame, 
Ave. und 12th St. Estimated cost $300,000, drainage channel, also two centrifugal pit 1325 Ansel Rd., awarded contract for the 
Ala., Bridgeport—Jacobs Mfg. Co., is in) Pumps With driving motors and wiring. construction of a 4_ story administration 
the market for equipment including motors Il., Chicago — Syndicate, c/o W. Ahl- and classroom building including power 
springs—A >& Navy General Schlager, 65 Kast Huron St., is having plans plant on Green Ra, to John Gill & Sons, 
Ark., yg Bee renee s foe tthe Bete A Hot Prepared for the construction of a 26 story Bulkley Bldg. Estimatea cost $500,000. 
aus a ‘aaoanl. Park, awarded contract betel, office and ae a ae _ 0., Hamilton—City, G. C. Mitchell, Serv- 
for the construction of a power plant and aoe ry et and Walton ' BSCIEMNAL ice Dir., is having plans prepared for the 
ldundry to T. A, Rosamond, installation of cost $4,000,000. : construction of an electric light plant. 
electrical equipment to HL B. rabb, 2015 ill., Chicago—Syndicate c/o W. Houghby Kstimated cost $500,000, ForeNich & Emery 
West Sth St... Littl Rock; mechanical & Co., eG Vest Washington St., is receiving fingineering Co., 412 Second National Bank 
equipment and distribution system to Fort bids for the construction of a 16 story office Bidg., Toledo, are engineers. 
Dodge Boiler Works, Fort Dodge, la. Esti- building at 73) West Madison St. — O., Wellston—City, T. Waters, Dir. of 
mated cost $76,360, $15,584 and $56,021 tata age Lage Frank hee may Public Service, will receive bids until July 
respectively. Inc., 3 orth Mic uean Ave., is arentee™ 15 for improvements to waterworks includ- 
Calif., Los Angeles—City Water & Power ill., Collinsville — City voted , a ing pumping plant, pump and engine 
Dept., is having preliminary plans prepared bonds for improvements to pret pt cies AS be room, two 700 g.p.m. raw water and one 
for the construction of a stand-by steam cluding a new deep well and deep we 700 g.p.m. high pressure centrifugal pumps, 
plant, pump, ete, one 100 hp. vertical type — nee = 
‘oli = te Ruilding Ind., South Bend—Armour & Co., 208 compressor, 30,000 gal. tank, ete, = = 
lta Pigg nee ed et eggs Regge er South La Salle St., Chicago, IIL, is receiving Bell, Lexington, Ky., is consulting engineer, 
pired for vee construction of an 18 story bids for the construction of a storage build- Okla., Pryor—Farmers Co-operative Gin 
office and lodge building at 12th and Harri- ing including — refrigeration system, ete. Co., is receiving bids for the construction 
son St Estimated cost $2,500,000, 0 ik. T here, estimated cost $45,000 Private of a cotton compress, 50 bales cotton and 
Foulkes, Crocker Bldg., San Francisco, is plans. 25 ton cottonseed daily capacity, Esti- 
architect. La., Bastrop—City plans to rebuild elec-  Mated cost $50,000. Private plans. Equip- 
Calif., Pomona—City plans an election to tre light and 


vote $50,000 bonds for 
Witerworks including 
reservoirs, ete. re % 
Calif., Sacramento—Fruit 
Dist., W. H 
receiving 
Codie 


improvements to 
wells, pumping plants, 

Froehde, is engineer 
Ridge School 
Sutton, Clk., R. D. 4, Box 1225, is 
bids for furnishing and installing 
deep well turbine pump direct connected 
to 7% hp., 3 ph., 220 v. motor. 

Calif., San Diego Medico-Dental Build 
ing Corp., ¢/o L. Rogers, Spreckels Blidg., 
Archt., is having plans prepared for the 
construction of a 13 story office building 
at tith and C Sts estimated cost $1,- 
000,000. 

Calif., San 
Cireen St., plans the 
story apartment at 
Estimated cost $1 
Hlumboldt 

Calif., 
Yacht Club, FP. J 
having preliminary 
construction of a 
including ice skating 
ete estimated 
van, 13047 San 

Calif., Santa Monica 
pital Ine., is having 
pared for the 


Franciseo—J. H. Rosseter, 945 
construction of a 15 
Green and Jones Sts 
S00 000 Quandt & tos 
Bank Bidg., are architects. 
u—Mission 
erguson, Promoter, is 
plans prepared for the 
story club building 
rink, swimming pool, 
$1,000,000 J. Dono 
Vieente, Blvd., is architect. 
Pacific jeach Hos- 
preliminary plans pre 
construction of a JT story 
hospital lstimated cost $1,000,000 W. 
Hl. Shaw, 1747 Maltman Ave., Angeles, 
is architect. 





Santa each & 





cost 


Los 


Conn., New Haven—Connectieut Co. 185 
Chureh St., had plans prepared for the con 
struction of a power house at 450 Grand 
Ave. [estimated cost $45,000.) Private plans 

Fla., Fort Lauderdale—Mayor and Id. of 
Commissioners, B Hlorne, City Mer... will 
receive bids until Aug > for the con 
struction of ao water treatment plont and 


pumping stations ineluding 4,000,000) wal 








softening and puritication plant, pumping 
equipment, filters, 3.000 000 eal well, ete 
Solomon, Noreros & Weis, Granada Ave 
Liauder-del-Mar, are engineers 

Fla., Fort Lauderdale — Mayor and Bd. of 
Commissioners Bm. « Hlorne, Meg will 
receive bids Aug. 10° for the construction 
of three sewage pumping stations and _ fiv 
ejector stations Solomon, Norcross & Keis 
Ine., Granada Ave Lauder-del-Mar, are 
engineers, 

Kla., Vero Beach—City voted $150,000 
bonds for improvements to water and light 
plant 

Wl, Chieago—Chicago Mereantile hx 


change, 136 West Lake St., 
struction of an 
at Washington 
cost S2 000,000 


plans the con 
office and exchange buildins 

and Franklin Sts. Estimated 
Architect not selected 


Wl, Chieago—A. S. Alschuler, 28 Kast 


Jackson Blvd... Areht Will receive bids 
abo ut July 15 for the construction of a 
5 story office building at Adams and 


K ranklin Sts., for H. Goldstine 
160 North La Salle St. | 
$3,000,000, 


& Associates, 


“stimated cost 


waterworks system, 

provements to electric transmission 
Mstimated cost $100,000, 

Inc., Balter Bldg., New 
sulting engineer, 


also im- 
line, ete. 
Swanson-McGraw 


Orleans, is) con 


La., New Orleans—Favrot & Livaudas, 
Hibernia Bank Bldg., Arehts., will soon re- 
ceive bids for the construction of an 8 
story office building at Baronne and Union 
Sts., for Public Service, Inc Five high 
speed electric elevators will be installed. 

Mich., Motor Car Co. 


Pontiae—Oakland 
(General Motors Co.), <A 
Pres., awarded 
tion of an auto 


J. Brandt, V. 
contract for the construc- 
factory including detached 


power plant, ete., to The Austin Co., 2201 
First National Bank Bldge., Detroit Esti- 
mated cost $5,000,000, 

Mo., Branson—City will receive bids until 


July 30 for the 
100,000 gal. 
pump, ete 
Woodrutt 


construction of a well, 
reservoir, 100 g.p.m, deep we ul 
Alexander Mngineering 
Bldg., Springtield, is 

Mo., St. Joseph—Mobile 
the market for an air 


Mo., St, 1is—City, J. Pritchard, Dir., 
(ity Hall, will SOOM receive bids for the 
eonstruction of a boiler house, coal receiving 
house, pump house, ete. at Howard's Bend 
waterworks on the Missouri River. Total 
estimated $2,000,000, 

N. ¥., Albuany—New York State 
Bank, awarded contract for the 
tion of a 16 story bank and office 
at State and Pearl Sts., to The Foundation 
(‘o., 120 Liberty St., New York. 


Caneadea—Rochester Gas & Elee- 
*orp., ist Ave., Rochester, is having 

prepared for the construction of a 
hydro electric plant and dam on Canaedea 
Creek, here lostimated cost approximately 
$3,000,000. Private plans. 

N. Y¥.. New York — Biddle Associates, 
R. M. Catts, Pres., 280 Madison Ave., is 
havinss plans prepared for the construction 
Foa 9 story otfice building Mstimated 
$1,000,000 Warren & Wetmore, 16 
st 47th St., are architects. 

N. Y¥., New YVYork—Tenth Holding Corp., 
1) M Knott, Pres, 2 East ith St.. 
Wi irded contract for the construetion of a 


story hotel at 34 Kast 50th St... to 
CGeekie-Naughton, Ine. 100 Kast 42nd St 


Co., 517 
engineer, 
Steel Co., is in 
COMMPPeSSOr., 





cost 
National 
construc- 
building 


M.. Bas 
trie ¢ 
plans 





cost 





Mstimated cost $800,000, 

N. Y¥.. New York—West Forty-Sixth St 
Corp., Lo Zimmer, Pres., is having plans 
prepared for the construction of a 23 story 


hotel and theatre building 
St estimated cost ; 
Lamb, 644 8th Ave., is 
N. Y., Syracuse—T. F 
Canals | and nd hl 
Albany, will receive bids 
one Diesel engine driven 
and one Diesel engine driven generator at 
barge canal terminal here. 
0... Cincinnati County ¢ 
Hamilton County, will soon 
for the construction of a 


at 235 West 46th 
JOOL000 “iy Ww 
ees ae 
Yarrell, € 
353 Broadway 
until July 19 for 
centrifugal pump 






omr. «ot 


ommiissioners, 
award contract 
sonitary sewer, 


ment to cost $18,000 
will be required. 

Pa., Philadelphia—R eading Oo. 
Terminal and Baltimore & Ohio R.R., Balti- 
more, Md., will soon award contract for the 
construction of a cold storage plant in- 
cluding transformer and switch house, ete 


including 3 motors 


Reading 


at Delaware Ave. and Jackson St., here 

S. T. Wagner, Philadelphia, Pa., and H. 

Lane, Baltimore, Md., are chief engineers 
P Tarentum — Water & Light Com- 





mittee, L. R. Hartley, Secy. of 
Council, will receive bids until 
one 750 kw. turbo-alternator with surface 
condenser and «auxiliaries, two 442) hp. 
water tube boilers with soot blower 


Borough 
July 1: for 


super- 
heaters and other auxiliaries, ete. ‘Hudson 
& Myron, 802 Wabash Bldg., Pittsburgh, 
ure engineers. 

Tex., Celeste—City voted $55,000 bonds 


for improvements to 
pumping equipment, 
Tex., Ft. Worth— 


gation, c/o E. B. 


waterworks 
mains, ete. 
First Methodist Congre- 
Hank, plans the construc- 
tion of a 16 story church and office build- 
ing at 7th and Taylor Sts. Estimated cost 
$1,000,000. Architect not selected. 
Tex., Lorenzo—CGity pJans an 
July 23 to vote $40,000 bonds for 
struction of a waterworks system 
pumping equipment, tank on 


inileding 


election 
the con- 
including 
tower, mains 


ete. Montgomery & Ward, 545 Harvey 
Snider Bldg., Wichita Falls, are engineers 
Tex., San Antonio—Chamberlain Hotels 


Inc., Baltimore, Md., awarded contract for 


the construction of an 8 story hotel includ- 
ing swimming pool, ete., on Wilson Blvd. 
to H Jones Construction Co., 804 Ave 
A, cost $1,310,000, Total estimated cost 


$2,242,729 

Tex., San Antonio—Clarence Garrett In 
vestment Co., Maverick Bldg., will soon 
award contract for the construction of a ; 


story hotel including complete cooling and 
heating plant, ete., at Ave E and 4th St 
Mstimated cost $890,000 R. H. Camero: 
City National Bank Bldg., is arehitect 
W. KE. Simpson Co., National Bank of Com 
merce Bldg, is engineer 

Wash., Aberdeen—City voted $2,000,000 


bonds for the construction of a 
und dam on the Wynooche 

Wis., Wausau—J. M. Howarth, 
Waterworks, will receive bids until July 20 
for the construction of a filtration and 
aeration plant including hydraulic and hand 
operated gate valves, sludge pump, ai 
compressor, motor. ete. estimated 
$125,000 W. G. WKirchoffer, 22 N. ¢ 
St., Madison, is engineer. 


power 


pla 
River. 


Supt. of 


cost 


‘arroll 


Que., Limoilou — Quebec Power Co 
awarded contract for the construction of 
work shops to The James 


Shearer Co., 
Ltd., St. Patrick St., Montreal. Estimated 


cost $216,000 New machinery and equip- 
ment will be installed. 

N. Z.. Wellington—Public Works Sup- 
plies and Tenders Board, will receive bids 
until Aug. 24 for a hammer spring electric 
power board, water Wheel generator and 


aecessories 
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Electrical prices on following page are prices to the power plant by jobbers in the larger buying centers east of the 


Mississippi. 





Elsewhere the prices will be modified by 


SINCE LAST MONTH 


LECTRICAL supplies remain firm at prices quoted, 

with little tendency to change. In power-plant supplies 
there is greater firmness than a month ago among the non- 
ferrous metals, while steel is steady. Among the minor items, 
the market is found to be extremely soft in wiping cloths, 
owing to importations; -lb. 
gal., 


linseed oil is up 2 to 5c. per 
compared with the June level. 





POWER-PLANT SUPPLIES 





HOSE—Quotations at New York warehouses 
Fire Protection 


50-Ft. Lengths 
Underwriters’ 2}-in., coupled, single jacket . 


} Mise ticnahaleanco ate cmisterd (net) 74c. per ft. 

Common, 2}-in., cotton-rubber lined . 80c. per ft. list less 40% 
Air—Best grade 

3-in., per ft. 3-ply $0. 37} 4ply $0.46 


Steam—Discounts from List 


First grade . 30-10% Second grade. . . 40% Third grade. . 40-10°; 





RUBBER BELTING—List price 6-in., 6 ply, $1. 83 per lin.ft. 
discounts from list apply to rubber transmission belting: 
Best grade... 50% 


The following 


Second grade..,. 59-10% 








LEATHER BELTING—List price, 24c. per lin.ft. per inch of width for single 
ply at New York warehouses 





Grade Discount from list 
Medium 40-5% 
Heavy 30-10% 
(Fe or cut, best grade, 50%, 2nd grade, 60%. 
RAWHIDE LACING j For laces in sides, best, 41c. per sq.ft.; 2nd, 37e. 


Semi-tanned: cut, 50°; sides, 4le. per sq. ‘tt. 





PACKING—Prices per pound at New York warehouses 
Rubber and duck for low-pressure steam, 3 IN... 1... Le ee eee eee eee $1.05 
Asbestos for high-pressure steam, } in... ........... cesses ecccecscees 1.85 
Duck and rubber for piston packing. « .....:....6 .s:ccse00c00 veasecleseees 1.05 
Flax, regular. ST AARC T EY SED BRD I ae Mee tA EI RN EET to Oe 1.25 
Flax, W aterproofed . atsatra oud aged Za Pata eRe Seats bE TL cisBE DADS areas 1.70 
TRIE GERPORCOS BNO ogi sir ces nies ate eee aea:s baies auseaebowsleals 95 
WE Eee SORE LaeyTh. UITOREI CRONIN 66S, 5s cis nein Oe bare Gore Cee Ware ae wales 1.40 
OE Ree eS alee TE CEN apr ee hereesk APRON eae aC tend 60 
Rubber sheet, wire insertion........ ...ecccecececcecececece 85 
eee NU SE eg. s/sioras-neauews wise WiRta tigna/ Sela a erewelate 65 
PCR AIOE CLC IIOROIIDS 5c ots Sok Scena eels ote nitaie Seem abe uecaseuuie/ecetors 30 
Asbestos packing, twisted or braided and ‘graphited, for valve stems and 

stuffing boxes. SSA saan te rained Ooere wT cs Sy Wier assasd oA a aaah ah elves new internat iene eee 1.40 
Asbestos wick, Le and UN NM tS cscs 528s Grav ehh ph) @rarsve [nret eraaieiaimeth Scare .50 








PIPE AND BOILER COVERING—Discounts, New York warehouses, are as 
follows: 
BE SE RR BUNS ia ors ies cece epithe ceiectiseeead.es Sa 50% 
( 4-ply 20%; 
For low-pressure heating and return lines 3-ply 720%, 
)2-ph 74% 








PORTLAND CEMENT— New Yorx, 


$2 50(¢ $2.60 per bbl. 
earload lots delivered on job. Bag charge 


of 40c. per bbl. 


without bags, in 


STRUCTURAL STEEL—New York delive 


red price, 3 to 15-in. 
channels and 3 to 6-in. angles, tees, and plates, 


all $3.34 per 100 lb. 


beams and 





COTTON WASTE—The following prices are in cents per pound: 


New York Cleveland Chicago 
a xascasdinsrcscanaienies 13. 00@ 17. 5u 18.00 15.00@ 20.00 
CONTOE cscs aeesins 10.00 14.00 14.00 12.00@ 17.00 





WIPING CLOTHS—Prices 


per pound in lots of about 600 Ib 
white wipers, as follows: 


. for washed, 


Chicago Gis wp ep a Bain Aree e heey Aeae ownee ee RKeuenes eon $0.16 
DI EN oie earning im icine, ecsldven ee ‘ 17} 
CS ietertcenl CUT CURTIN Ge 6555.55 oa 5s» 5 sere ewere wee aiene ama bicle 36.00 


WYANT WV 
TEV EUODOATH OVO OLOQOO OOOH OLUTION 0 TTT nT I I m i TT RTT TTT TH TTT 


increased freight charges and by 











VNYNNNAN SY 


Serra ray erin 
‘mT 0 10111 TEST CCOTLCTELLEATL 


= 


local conditions, 





LINSEED OIL—These prices are per gallon: 


NewYork Cleveland 


Chicago 
$0.89} $1.00 


Raw in barrels (5 bbl. lots) $0.89 





WHITE AND RED LEAD—Per 100-Ib. keg, base price, f.0.b. New York: 
———— Dry — —_— In Oil —_- 
Current 1 Yr. Ago Current 1 Yr. Ago 

Red $15.25 $15.75 $16.75 $17.25 

White 15.25 15.75 15.25 15.75 





RIVETS 
house: 
Rivets, 4,xl-in. 
Same dise ount 
ters, 2 5e.; 
than 5-in ‘ 


The following quotations are allowed for fair-sized orders from war 


and longer, 19¢. per Ib., less 50% at Ne w York warehouses 
for tinned, TRA per 100 lb. for Ii to 2-in. long, all diame- 
-in i 35¢.; lin, ,dia., 75¢e.; I-in. long and shorter, 75¢.; longer 
50¢ ; less than 200 lb., 50c.; « sountersunk heads, 45e, 





——_ rivets, }, i, lin. diameter by 2,, in.¥to 41) in. sellas follows per 
100 Ib 
New York.. $5.00* Chicago $3.50 Pittsburgh... $2.500¢2.60 
Boiler rivets, same sizes: 
New York... $5.20* Chicago $3.70 Pittsburgh. $2.90 
* Vor immediate delivery from warehouse 
REFRACTORIES—Prices in car lots f.0.b. plant: 
Chrome brick, eastern — shipping points. .......... net ton $48@ 53 
Chrome cement, 40@ 50%, CreQs, in bulk. ....... net ton 23@ 28 
Chrome cement, 40@ 50% CroQ3, in sacks net ton 27(@ 32 
Magnesite brick: 9-in. straights icasadeedotes ; net ton 65(a 68 
Magnesite brick: 9-in. arches, wedges and keys... net ton 71.5074 80 
Magnesite brick: Soaps and spits..... per ton 91.0095. 20 
Silica brick: Mt. Union, Pa. .. per M 3810 40 
Clay brick, Ist quality, 9 in. sh: apes, Pennsylv ania... per M 40@ 47 
Clay brick, Ist quality, 9in. shapes, Ohio. . per M 4310. 46 
Clay brick, Ist quality, 9in. shapes, Kentucky. per M 43400 45 
Clay brick, Ist quality, 9 in. shapes, Maryland..... per M 48@ 50 
Clay brick, 2nd quality, 9 in. shapes, Pennsylvana.. per M 33@ 40 
Clay brick, 2nd quality, 9 in, shapes, Ohio per M 40 43 
Clay brick, 2nd quality, 9 in. shapes, Wentucky per M 4010) 43 
Clay brick, 2nd quality 9 in. shapes, per M 43(a 45 


Maryland 


Chrome ore crude, 40@50% net ton 19,00 20.50 








BABBITT METAL—Delivered, New York, cents per lb.: 








ACpan iia i MNGi EAERG SIRWAREI c= 5/6, 3:6-b0a, ws ad Gave inn bla Wh bface wiprel ores wiGw araveniats 76.50 
Commercial genuine, intermedi: ite gr: MOM iccoinrirel com w crae Creed oisws ale SA caret 54.50 
Ante friction Metal, BHNOPAESORTIOG 65:5 ici veces Bnei dws eimueiwebrers 30.50 
eh, Ap NR REED 2. sn who aloe oe cae Gain LEO ch Bae wake ie me wie Rene 13.874 
COLD DRAWN STEEL—Warehouse prices are as follows: 

New York Cleveland Chicago 
Round shafting and screw stock, per 1001b. base. $4.00 $3.90 $3.60 
Flats and squares, per 100 Ib. base..... 4.50 4.40 4.10 


BOILER SPECIALTIES—F. o. b. New York or Jersey City, discounts on list 


Current 

See REN o 5 eezxalccsioe comme rnicieys tare s aotaaietee on entail 70% 
UE PUNTIM i w clea onsen inte nb ist atts sa care ies Swat URINE Sela eaeote Tors WOR 60-10% 
ROU NAe ENE INES rh dun iicita in Comiarnint na apemiend Spiel BVG Wie LRAEG TRS iso wea ETAT 60% 
3oiler patch bolts Sine Sea cea etait uaiaeve rater in pa Gtaisame ral robes eon ater aie ae 10°% 
SNE SHU NNMEME AMER MEIN oo oan c gS zcoai Satie, ore ace bisv > aotaie Stn ete aleve atotacomaraitoreloia 45% 
ieee aes CE WEIR ss > aki -4 304 Anco Skim 5 we sie ibaa amin Sa ie 10% 





WROUGHT PIPE 


The following discounts are to jobbers for carload lots 
at Pittsburgh mill: 


BUTT WELD 


Steel Tron 
Inches Black Galv. Inches Black Galv. 
Ra Cees 1cis ee 62 50! LiGG TE canis 30 12 
LAP WELD 

Pear. ncteatics 55 43} a acre eie 23 7 
2} to 6 59 47} Oe. g \ casegipeeales 26 1 
et | eee 43} i, rae 28 13 
Diarie VO cc scceaeis 54 41} | nr | 
1) and 12 53 403 

BUTT WELD, EXTRA STRONG, PLAIN ENDS 
ae 60 49} tie BE ccsndsens 30 14 
2and 3 61 505 

LAP WELD, EXTRA STRONG, PLAIN ENDS 
Se eee 53 Pn, (poses acs 23 9 
eae 57 46 eS erry 29 15 
4} to 6 56 45 i iaG: «x .os2: 28 14 
7 and 8 52 394 th 21 7 
9and 10... 45 32k 9to 12 16 2 
ll and 12 44 344 
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BROILER TUBES 


Following are prices in New York warehouse of tubes manu- 


t.ctured according to specifications of the American Society of Mechanical 
Engineers: 

Size Lapweld Steel C. C. Iron Seamless Steel 
Rea canes aeheawae Dew aan $17 07 
Pha npncn see headneeeen a 19 20 
Das 6cscssneneewae x ammae $38 00 17 92 
DS Ai nd it i Wa are RE Se eis 28 50 20 48 
Lind Re osreaererMeTnkee $17 33 25 00 20 24 
ras ere 19 84 28 25 23 00 
| BR a eee rare 21 60 34 00 26 03 
Iie AMOR Rada eae ew ee 25 50 42 50 27 04 
Ph dthetdkaesaqes 30. 25 49 50 30 67 
34. 1.50 52 75 33 33 
4.. 8.03 67 00 40.11 

Tubes 2! in. diameter, or smaller, over 18 ft. long, 10 ner cent extra. 

These prices are net per 100 ft. based on stock lengths If eut to speelal 
eneths, billing will be based on the entire stoek lengths 

In addition to the above, standard eutting charges are as follows: 

Zin. and smaller, 5e. per cut. 3 in., 9e. per cut 
2) and 2} in., 6e. per cut 31 to 4in., 10e. percut 


ARMORED CABLE 


B. & S. Size 


No, 14 solid 
No. 12 solid 
No. 10 solid 
No. & stranded 
No. 6 stranded 
bron thre al ove 
less thar 


$3 
13 
18 
28 


Price 7 


Two Cond 


bt 

3. 50 tne 
5.00 

>. 00 

> 00 


400. 00 


lists ciseour 


co 


| lots 


Coils to 1,000 ft 


1.000 to 


5,001 


) ft 


5,000 ft. and over 


ver 1,000 ft 5 per cent 10 days. 


‘Two Cond. Three Cond. 


Three Cond Lead Lead 

M It M Ft. M It 
t) $51 00 (net) $164.00 $210.00 

170. 00 225. 00 265.00 

235. 00 275.00 325.00 

375.00 520.00 500.00 

500.00 5600.00 Jp ics 
its are Lead C ivered 

0% Seiten St elaieeracn's 20% 

608; oe ae 30%, 

60-35% : 35% 

60° 10% : 38% 








CONDUIT, Price per 1,000 ft.; FLBOWS AND COUPLINGS, Per 10€ pieces, 
f.o.b. New York, with 10-day diseount of 5 per cent 
Conduit Elbows— —Couplings— 
Size Black Galvanized Blael Galvanized Black Galvanized 
In. Per M Per M Per C Per C Per C Per C 
4 $56 50 $61 34 $7 76 $8.83 $4.52 $4.92 
i 72.07 78 63 10 21 11 6? 6. 46 7.03 
! 103.31 113 00 15 10 17 21 8 39 9 13 
ih 139.77 152 88 20 51 23.07 11.78 12.75 
1h 167 12 18? 79 27.34 30. 76 14 56 15.75 
2 224 8) 245 94 50 13 56. 40 19 41 21.01 
2} 355 50 388 B85 82 03 S2 28 27.75 30 01 
3 464 88 508 50 218.74 246 10 41.59 45 Ol 
3! 585.30 637 74 483 04 543 46 55. 46 60 02 
4 714 17 776.30 558.23 628.05 69.32 75 02 
CONE-UIT BODIES AND FITTINGS—Black or galvanized, 
Less than $10 list $100 list 
$10 list to $100 and over 
Standard paekage ; 10% 20% 28% 
Less than standard package % 10% 20% 


CU1-OUTS—FPFollowing are 


CUT-OUTS, PLI 


net prices 





each in standard-package quantities 


G, SOLID NEUTRAL OR 2 FUSE 


5. P. M. I $0.12 AE ee ere . $0.31 
OS 4) ee 16 , i SS K* i 
T. P. M. I 27 Bs Be De Bes 47 
DPS. B . 16 
CUT-OUTS, N. E. C. FUSE, SOLID NEUTRAL OR 2 FUSE 

0-30 Amp. 31-60 Amp. 60-100 Amp 
SR Bie cccaasebaeaswnessas “Ue $0.70 $1.75 
Dees Pi Ete aa aia bedi new me baer 40 1.00 2.30 
i AS Sree eee ae 35 87 woaea 
(ie re er re ee re 67 1.50 
a se Mi cdarawewsiendaeeae 65 er 0 060t~SC es 
8 ey , __a 
T. P. te D. PF. BD. B .75 2.10 


_ —————— 


FLEXIBLE CORD 





Price per 1,000 ft. in coils of 250 ft.: 


i, es et, DORN... coo ccc cecaca obeeeeeeas ass $19.25 
De. Pe Ny SIPOUOO OORT. 5. okcess tasnencevemweekincteses 23.50 
Dens Wee COes HUNNOO THOME, «osc. s none ce cowrsevacne eseedeus 16.00 
No. 16 cotten reinforced light Pes (cp eee Kaew ss eae e ne we 20 59 
We. 00 cotton ( anvasile CONG... cc ccccecsssccnnce sevesesecesens 15.50 
No. 16 cotton Canvasite cord oe 19.00 
No. 16 super serviee cord or similar (2 wire) in 1,000 ft $92.00 *101.20 
No. 14 super service cord or similar (2 wire) in 1,000 ft 133.00 *146. 40 


*Less than 1,06 


0 ft 


NATIONAL ELECTRIC CODE FUSES, NON-REFILLABLE— 


250-V olt 
3-amn. to 
35-amp. to 60- 


10f-amp. to 200- 
201-amp. to «W- 
40l-amp. to 600- 





Std. Pke List 
30-amp, 100 


amp., 100 
6l-amp. to 100 amp., 50 


amp., 25 
mp., 25 
amp., 10 


600-V olt Std. Pkg. List 

$0.15 3-amp. to 30-amp., 100 $0.30 
30 «635-amp. to 60-amp., 100 60 

90 65-amp. to 100-amp., 50 1.50 
2.00 110-amp. to 200-amp., 25 2.50 
3.60 225-amp. to 400-amp., 25 5.50 
5.50 450-amp. to 600-amp., 10 8.00 


Discount: Less 1-5th standard pack- 
age, 60 1-5th to standard package, 
65°; standard package, 70%. 


RENEWABLE FUSES, ENCLOSED—List price each: 








250-Volt 600-Volt Std. Pkg. Carton 
Sizes List-Price List-Price Quantity Quantity 

ito Samp. ...:... $0.50 $1.10 108 10 
35to 60-amp....... 1.00 ‘2 100 10 
65 to 100-amp....... 2.00 3.00 50 5 

110 to 200-amp....... 4.00 5.00 25 5 
225 to 400-amp..... 7.50 11.00 25 1 
450 to 600-amp ceoveccce 11.00 16.00 10 1 
450 to 600-amp....... 11.00 16,00 10 1 
REFILLS— 

Ito 30. $0.30 ea, $0.05 100 100 
SU OQ cccchccanen .05 ea, . 06 100 100 
Ge her FO ceceemae . 10 ea. .10 50 50 

US. Sarre .15 ea. mt 25 50 
VE eer . 30 ea. . 30 25 25 
450 to 600.......... .60 ea. . 60 10 10 
Discount Without Contract—F uses: 
NN OUR UNL <5 55/056 09 aia cd Rrelaa ae wk woe atetpere RTOs 5% 


ES EME eiera stern oa 
Discount Without Contraet—Renewals: 

ARR IN UNE, WURAIE 2 > 5.1.0 och bee acini oo btn wm Brerine Net list 

Standard package... % 
Discount With Contract —F uses: 


Rroken cartons a Pe OR ea eae ere 10% 
Unbroken cartons but less than standard package... 26% 
SPCR NNN 5 5c oo. 9)'s oo Cov sn wih weer orolee qed 42% 
Discount With Contract—Renewals: 
Ok SERRA RUIN 6 oso man cei Gow ween Net list 
PIRATE MII ar cw ois. 5, ass Sia poco a ns ap aw cera are atin 42% 





FUSE PLUGS. MICA CAP OR CLEARSITT 
0-30 ampere, standard package (506). : ; elec aor) oe 
0-30 ampere, less than standard package 


ww 


wr 


8 
a 





LAMPS —Below are present quotations in less than standard package quantities 
on Mazda standard A type bulbs: 


100-130 Volt ——~ —- 200-——260 Volt — 
Watts Type Price Each Watts Type Price Each 
—— — Decorative — —, — peril ———-——--~ 
15 A 17 $0.27 25 A 19 $0. 32 
— - — General ——————— 50 A 21 ap 
25 A 19 27 100 A 23 «a 
40 A 21 27 
30 A 21 29 
60 A 21 32 
100 A 23 45 


Annual con- 
from list. 


Standard plzg. quantities are subject to discount of 10% from list. 
tracts ranging from $75 to $300,000, net allow a discount of 15 to 40% 





PLUGS, ATTACHMENT— 











Each 

Porcelain separable attachment plug. ...........000 ceceecccescceces $0 18 

Composition 2-piece attachment Plug. . :- oo ccccccecessectvesccceneecs oad 

Swivel attachment nlug she Sided ME SUAS ENS mae ai ROE 12 

Small size—2 Pe. Pluz—Composition.................... .07 

RUBBER-COVERED COPPER WIRE—Per 1000 ft. f. 0. b. New York: 

Solid Solid Stranded, 

No. Single Braid Double Braid Double Braid Duplex 
14 $6.70 $9.75 $11.60 $18.20 
_. SE earn eet 10.10 12.60 14 60 23.80 
Wiican newaareaees 13.29 16. 40 18 60 30 50 
Riaatcesk chm cece 19.00 22.30 24 20 42.40 
Di cavathinnrcinataie lee gies as ase Seek ca 34 40 rotates 
Wi scayicavacoratacenmvtouers widade es wl EE sinc etat i enc 
Pie Paticvease mae werias rer ak <a oee 
Pi kavGeahecchakeree Svneswe waeaaes st, er re 
eS As oe geet ere nee aweae iit Se 
Mri Icteceeeana woke  «=6|6 Slalpees re 

_. SRR Ore ene en a eer ce, oe 

0000 ar exseia abs eee Te Mele ada aN reatranays See igen 

SOCKETS, BRASS SHELL— 

= ‘ In. or Pendant Cap———~ a : In. Cap-————-—~ 
Key Keyless Pull Key Keyless Pull 

Each Net Each Net Each Net Fach Net Each Net Each Net 
$0.17 $0. 15% $0. 22* $0. 20° $0. 18° $0. 25* 

184 16t 231 aa 194 26+ 
20t 18t 25} . 24f 21t . 28f 
* Standard package. 
t Unbroken earton 
t Broken earton 

WIRING SUPPLIES 

Friction tane, ? in., less 100 Ib. 35c. Ib., 100 Ib. lots.................. 33c. Ib. 

Rubber tape, ? in.. less 100 Ib. 37«. Ib., 100 Ib. lots...............-- . 35¢ Ib 

Wire solder, lees 100 TH. 29c. T:, FOG ID: Fate... occ cc cee cesewecei ee 31e. Ib. 

Soldering paste, 2 0z. cans 





ENCLOSED SWITCHES, KNIFE—Snafety type. externally operated, 250 d.e 
ora.c., N.E.C. 





TYPF “C” FUSED BOTTOM 











wa §. Wink 6 Rie RAL ee aN ROR OSS $1}. 00 doz. 


Size, Doubles ‘le, Three Pole, Four Pole. 
Amp. Fach Each Bach 
30 $4.50 $6.00 $7.25 
60 7.50 . > 8.25 10.50 
100 10.50 13.00 . 22.50 
200 16.00 20.00 ' 36.00 
Discounts: 
Dus, Chet 925.06 Mat COR ions c cies aes cccacewnswes 30% 
$25 to $50 list value is Ne now eset la ah rare aia oy gare 30-5% 
S50 list VRIUG OF OVE. 6. voce cscs aonscaeens caiteneers 35% 





Il) 


Vol 











